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HE STURDINESS of the Sturtevant Aeronautical 
Motor is clearly proven by this unretouched 
photograph. 
This was a time exposure made while motor was 


running at 2000 R.P.M. 


This vibrationless operation means sturdiness of 
design, accuracy of construction, long life, and 
high efficiency. 











(ree. u. U.S. Par. OFF.) 

















B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts. 
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FFICIAL Government records of 
Martin Tractors and Seaplanes give 
them their enviable position in the 

aviation world. 


RECONNAISSANCE Type R is designed 
especially for greatest efficiency. Span 
46’ 5”, Length 27’. Area supporting sur- 
face 400 sq. ft. Two-wheel landing gear. 


Weight empty 1740 pounds. Useful load ~ 


960 pounds. With this load we guarantee 


speed range 46 to 86 miles per hour; glide 
8-1, climb 3000’ in 10 minutes. 


DELIVERIES January first. Present out- 
put sold until.then. Price $10,500. 


Glenn L. Martin Company 
Los Angeles, Cal. 
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BURGESS FLYING BOAT 




















After conclusive tests the Burgess Company offers a water and air craft ideal for 
sportsmen. 

Safety and comfort never before attained in flying is realized in this latest model, built 
under the patents of Burgess, Curtiss and Dunne. 

The crew is seated in a steady, seaworthy hull, provided with wind and spray shields, 
deep cushions, lockers, and all the appointments of a modern high-speed launch. 

Absolute inherent balance is assured by the Dunne system, a balance as certain and 
simple as that afforded by the keel of a sailing yacht. 

Steering is centered in a single wheel with duplicate control for pilot and passenger. 

The engine may be started without leaving the cockpit. 

The construction is worked out with a nicety of detail which must be seen to be 
appreciated. 


THE BURGESS COMPANY, Marblehead, Mass. 











NOTICE 


Owing to changes and improvements our 5” x 7” eight-cylinder motor, formerly known 
as Model ‘“VX”’ rated at 160 horsepower, will hereafter be known as Model ‘““VX-3” and 
will be rated at 200 horsepower. The following is a record of electric dynamometer test 
of stock motor ‘‘VX-3’’ No. 3512 as delivered from the Production Department. 





Duration of test (minutes) ee ee 60 

Average R.P.M ae aes. SQ 

Average load on scales (Ibs.) 5 ie ... 449.64 

Average horsepower.... 210.26 

Maximum observed horsepower oe 210.50 

Minimum observed horsepower sno ac A eS 208. 10 

Total Gas. consumption (Ibs.) oes ee 

| Total Gas. consumption (U. S. gals.)............... me 18.10 
Gas. consumption per hour (Ibs.) ....................-.. 111.30 

Gas. consumption per hour (U.S. gals.) ................ 18.10 

6 Gas. consumption (Ibs. per H. P. hour)............ . 528 
Tete Ge mma CI a cn inks ced cae cic wes 6.50 
; Total oil consumption (U. S. gals.)...............0265: 844 
Oil consumption (U. S. gals. per hour)............. . 844 

! Oil pressure—start of test (Ibs.).................20006- 71.C0 
Oil pressure—end of test (Ibs.). ee ea oO ae a ae 72.00 

! Oil pressure—maximum test (Ibs.)....................- 74.00 

| ae Ty Oil pressure—minimum test (Ibs.)............... 0.045: 68 .00 

| Povecaa tanet Wake Tem GP 6) 6a. 6c onc ens cddeeedess 116.90 

— SS oe, Average outlet. water Temp. (F.)............cccccecees 140.50 


— REVOLUTIONS Per MINUTE — 


CURTISS AEROPLANE & MOTOR CORPORATION 
Buffalo, N. Y. 
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Exhaust Side 
90-100 H-P. 


Upon Sept. 16, 1916, 
Mr. Graham, detailed from the United States Army headquarters, 
Washington, D. C., to the HALL-SCOTT factory, conducted a five hour non-stop test with 
a HALL-SCOTT 90-100 H. P. 4 cylinder aviation motor. The results obtained were as follows: 


Average revolutions per minute - - - - - - - - - - 1341 
os brake H. P. developed’ - . - - - - - - - - 100.5 
_ gasoline consumption per hour~= - - - - - - - - 8.95 
‘* oil consumption per hour - - - - - - - - . 4 Gal. 


A MOTOR WITH SUCH STURDINESS, DEPENDABILITY, AND SIMPLICITY OF 
DESIGN AS THE HALL-SCOTT 90-100 4 CYLINDER, IS DESTINED TO TAKE A LEADING 
PART IN THE EQUIPMENT FOR ARMY AND NAVY SCHOOLING AND LIGHT SCOUTING 


AEROPLANES. 


HALL-SCOTT MOTOR CAR CO., Inc. 


General offices:---818 Crocker Bldg., San Francisco, Calif. 
Eastern representative: F. P. Whitaker, 165 Broadway, N. Y. 
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Wright Flying School Graduates 


are universally accepted as skilled and accomplished aviators. Many of those flying 
marvels whose names are emblazoned in the annals of flight were Wright students. 


Our Instructors have driven Wright machines for many years and have special- 
ized in training work. 

The School is located on the Hempstead plains, one of the great world flying 
fields—665 acres of treeless land and a hundred square miles over which to safely 
fly. It is convenient to New York, with steam and electric trains and fast automo- 
bile trunk routes. 


Camping facilities on the field for the out-of-door man. Good living accommo- 
dations within easy reach. 

All instruction is in the air. Dual controls. The Student is taken into the 
air on the first lesson. 





Send for Booklet 


WRIGHT FLYING FIELD, Inc. 
60 Broadway, New York 
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SUBSCRIPTION PRICE: ONE DOLLAR PER YEAR. SINGLE 
COPIES TEN CENTS. CANADA AND FOREIGN: ONE DOLLAR 
AND A HALF A YEAR. COPYRIGHT, 1916, BY THE GARDNER, 
MOFFAT COMPANY, INC. 





THE GARDNER, MOFFAT COMPANY, 
120 WEST 32pD STREET NEW YORK 


Publishers 


Inc., 


ISSUED ON THE FIRST AND FIFTEENTH OF EACH MONTH 
FORMS CLOSE FIVE DAYS PREVIOUSLY. ENTERED AS SECOND- 
CLASS MATTER. AUGUST 3, 1916, AT THE POST OFFICE AT NEW 
YORK, N. Y., UNDER ACT OF MARCH 3, 1879. 
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THE CREAGH—-OSBORNE AIR COMPASS 








Built especially for air service, The 
Creagh-Osborne Compass incorpo- 
rates the following advantages 


1:—Its radium-figured dial can be 
accurately read by its own light 
independent of any other illumi- 
nation. 


2:—The prismatic reflector, by its 
magnifying effect, allows the 
use of a small dial with the ease 
of reading of a large card. 


3:—The instrument is so designed 
as to have a large angle of heel. 


4:—It is of wonderfully light, com- 
pact construction. 


A product of ‘“‘Sperry Quality’ throughout. 





May we tell you more about it? 


THE SPERRY GYROSCOPE COMPANY 


Manhattan Bridge Plaza 
BROOKLYN, N. Y. 


15 Victoria Street 
LONDON, S. W. 


5 Rue Daunou 
PARIS 
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Two views of a Zeppelin recently brought down on British soil. 


well as the intricate aluminum-alloy. angle 


-ron construction. 




















The enormous size of the structure is clearly shown, as 
The lower view shows one of the cars. 
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WO announcements, made by the Aviation Section 

of the Signal Corps of the Army in the last few 

days will go far toward convincing the public 
that solid progress is being made to create a substantial 
military air service. Eight pursuit scout machines have 
been ordered, four of the Curtiss triplane type and four 
Sturtevant biplanes. These speedy scouts are, if unof- 
ficial accounts are true, practically equal to foreign air- 
eraft of the best military pursuit types. 

Their uses in time of war were clearly explained in the 
memorandum issued by the War Department, and pub- 
lished exclusively in AVIATION AND AERONAUTICAL ENGI- 
NEERING On September 15. By ordering these new types 
almost immediately after their initial tests, the Avia- 
tion Section has shown that it is prepared to make 
good its assurance that it will not hesitate to purchase, 
to promote development, the types it is convinced will be 
required for active military duty. Another significant 
fact about this order is that a triplane has been accepted. 
As will be seen from the picture elsewhere in this issue, 
it is a radical development in aeroplane design and its 
acceptance by the War Department gives splendid proof 
of a willingness to assist aeronautical engineers in devel- 
oping new ideas in construction. 

In this issue will be found the tentative plans for the 
permanent organization of the Aviation Section, the re- 
quirements for service in the Officers Reserve Corps, the 
requirements for the Enlisted Reserve Corps, the regula- 
tions for Civilian Aviation Schools and the method to be 
followed for application by National Guardsmen. 

The great importance of this announcement will be 
evident to all who have been confused by the misleading 
reports that have been widely cireulated. It will settle 
at once all questions regarding the qualifications, service, 
remuneration and procedure for the personnel of our 
reserve air service. It is to be hoped that many of the 
aviators whose names were published in our last issue 
will report as requested for enlistment. It would be an 
object lesson to the country if some of the American fliers 
whose names are internationally famous would offer their 
Services for the reserve corps. 

To led to that 
aviator could become an officer by the simple expedient 


those who have been beheve every 
of taking a few months training at an army aviation 
An officer in the 
United States Army has always represented intellect as 
well as fighting ability. The officers of the Aerial Re- 


serve Corps will be required to come up to the standard 


School the plans will be disillusioning. 


Set for all other reserve officers. For this reason the re- 


quirements call for ‘‘ the equivalent of a college eduea- 


No. 6 


There should be no misunderstanding of this 
phrase. It is a qualification that is used to apply to all 
reserve officers. It is used as a qualification for admis- 
sion to any of the camps such as the Plattsburg training 
camp and simply means that to be accepted a man must 
have at least as much experience of the world as is af- 
forded by a college education. No one ought to be de- 
terred from making application for the Officers Reserve 
Corps beeause he has not been to college. 

By the ordering of the pursuit machines and announc- 
ing the tentative Reserve plans the Aviation Section has 
taken a great forward step toward solving both the ma- 
tériel and personnel problems. The public, disturbed by 
irresponsible reports, will find in these progressive steps 
cause for genuine confidence in the ability and efficiency 
of the Aviation Section. 


tion.’’ 





Suggestions for Aeronautical Motors 


This issue of AVIATION AND AERONAUTICAL ENGINEER- 
ING contains some quotations from the minutes of the 
public meeting of the Executive Committee of the Na- 
tional Advisory Committee for Aeronautics. This meet- 
ing was called in order to signalize the new order of af- 
fairs in Washington in which cooperation shall be the 
keynote of the government’s dealings with aeronautical 
constructors. The meeting was called to give the gov- 
ernment officials a chance to say definitely and concisely 
what they want and to give the manufacturers a chance 
to explain the difficulties and problems which they have 
met in dealings with the government hitherto. 

The chief difficulties with motors complained of by 
the Army and Navy officers were of four kinds, the first 
really comprising all the others. The officials complained 
(1) of lack of reliability, (2) of faulty magneto mount- 
ing, (3) of defective electric wiring, (4) of inability to 
get deliveries of the sort of motors they want. 

Nearly every manufacturer represented complained 
of the lack of stimulus, the lack of orders. This fault 
can easily be overcome now that Congress has appro- 
priated more than $16,000,000 for Army and Navy aero- 
nauties. The niggardly appropriations of past years 
have damaged and held up the industry to an extent 
which it would be almost impossible to estimate. 

The magneto mounting problem and the electric wir- 
ing problem ought not to be difficult of solution. 

The object of printing these extracts in tabulated form 
is a sincere endeavor to make all the information brought 
out at the session available to aeroplane buyers and con- 
structors alike. 











Tentative System for the Organization of the Aviation Section 


(Official Announcement by the Officer in Charge, Aviation Section, Signal Corps, U. 8. A.) 


Aside from the officers and enlisted men of the Regular 
Army, the aviation personnel may consist of civilians em- 
ployed by the Aviation Section of the Signal Corps, reserve 
officers, enlisted men of the Enlisted Reserve Corps, and 
National Guard organizations mustered into the service of 
the United States. 

As far as flying is concerned, nearly all the personnel must 
be trained from uninstructed material. This also applies, to 
a great extent, to mechanicians and chauffeurs. 

In general, the central office must provide for three divi- 
sions of duty. 

First.—The provision of adequate material, such as aero- 
planes and their accessories. This involves the preparation 
of specification for the material and its inspection under the 
inspection department of this office. The inspection depart- 
ment in future is intended not only to reach all manufactur- 
ing plants and producers of material, but also all materials 
in the hands of tactical units. 

Second.—A system by which the personnel will be trained. 
This involves a school system for the officers and a training 
system for the men in both civilian and military institutions. 

Third.—The establishment of tactical units, their adminis- 
tration and supply. 

The first will be handled by the central office through its 
technical departments, and issues of supplies ordered when 
and where necessary. 

The second will be decentralized, as far as possible, but 
should be under the general jurisdiction of the central office 
in the same manner as other military educational institu- 
tions and service schools are under the War Department. 
There will be two general categories of schools: (a) The 
United States Army Aviation Schools (such as the one now 
at San Diego, Cal.,), whose number, for the time being, at 
least, is intended to be 3, that is, 1 for the Pacific coast, 1 
for the Central States, and 1 for the East; (b) civilian schools 
maintained by manufacturers or others, which may be utilized 
for preliminary training purposes. 

The country will be divided into three school districts. The 
commanding officer of the school at San Diego will have gen- 
eral jurisdiction over all the schools in the Western Depart- 
ment; the commanding officer of the school in the central part 
of the country will have jurisdiction over all the schools in 
the Central and Southern Departments, and the commanding 
officer of the school in the East will have jurisdiction over all 
the schools in the Eastern Department. 

It is intended (eveutually) to send aviation personnel for 
all formations, except those of the Regular Army, to civilian 
aviation schools to obtain their preliminary instruction, after 
which they may finish their course at the Army aviation 
schools and obtain their military aviators’ ratings. 

The civilian schools will be handled along the following 
lines: 

(a) A type of training machine will be prescribed by the 
Government for the use of the schools; (b) the schools will 
be given a certain compensation for the instruction of sueh 
personnel as may be assigned to them—this reimbursement 
will include the average breakage and will be paid when the 
student satisfactorily completes the course; students before 
assignment to a civilian school will be subjected to an exam- 
ination by a board to determine their physical, mental, and 
moral qualifications to take the course. 

Having completed their instruction, the students will be 
available for commissions as reserve officers and assignment 
to units or other duty. 

MILITARY DEPARTMENTS. 


Each department will have an aviation officer, to be desig- 
nated as such, on the staff of the department commander. 
The aviation officer, under the department commander, will 
have general supervision over all aviation personnel and stores 
(with the exception of aviation schools, testing grounds and 
general supply depots of aviation material) within such de- 
partments; the general control of all officers, men and civilian 
employees of the aviation section within the department; the 
instruction and equipment of all tactical units of heaviér- 
than-air and lighter-than-air craft; the preparation of re- 
quisitions for the proper supply of aero units in his depart- 
ment; the plans for the creation of new aero units within 
the department, both in the Regular Army and the reserve 
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of the Regular Army, and all other matters affecting the ayia. 
tion section, including lists of the personnel of the Aviation 
Section, Signal Officers’ Reserve Corps and the Enlisted Re 
serve Corps, Aviation Section, Signal Corps. 

When this system is fully put into effect, the aviation 
officers of the various departments will remain the same jp 
peace and war and the organization will be capable of rapid 
expansion to take care of war conditions. The tactical units 
(an aero squadron hereafter will have a depot unit of 3 officers 
and 20 men) would move off into the field, leaving behind 
them their respective depots, which depots could be moved 
wherever necessary, and personnel supplied directly to them 
from the school and depot systems. 

The above indicates merely a general plan to be followed, 
as it is not deemed expedient to specify minute details to too 
great an extent at present. To begin with, this system will 
be put into effect by the issuance of orders and directive 
letters to the various officers concerned. Later, when all the 
points have been tried out, these matters may be incorporated 
into Army regulations. 

Personnel will be obtained for the Aviation Section, Signal 
Corps, United States Army, as now prescribed by law and 
Army regulations. 

Personnel for the Aviation Section, Signal Officers’ Reserve 
Corps, under section 37, national defense act, will be obtained 
as prescribed in General Orders, No. 32, War Department, 
July 28, 1916, and as per appendix A, herewith. 

Personnel for the Enlisted Reserve Corps, Aviation Section, 
Signal Corps, under section 55, national defense act, will be 
obtained as prescribed in appendix B, herewith. 

Requirements for civilian aviation schools as contained in 
appendix C, herewith. 

The method by which officers and men of the National 
Guard may be detailed for duty at aviation schools under 
section 99, national defense act, is mentioned in appendix 
D, herewith. 


Appendix A 


REQUIREMENTS FOR SERVICE IN THE AVIATION SECTION, SIGNAL 
OFFICERS’ RESERVE CORPS. 


1. Authority has been issued by the Secretary of War for 
the organization of the Aviation Section, Signal Officers’ 
Reserve Corps. The section may consist of 296 officers. The 
grades in said section shall be in the same proportion as those 
obtaining in the Aviation Section of the Signal Corps, United 
States Army, up to include the grade of major. Unless espe 
cially authorized by the officer in charge of the aviation sec- 
tion, all successful applicants for commissions in the Aviation 
Section, Signal Officers’ Reserve Corps, will be commissioned 
in the grade of second lieutenant. 

2. Any male citizen of the United States, not under 21 nor 
over 30 years of age, desiring a commission in the Aviation 
Section, Signal Officers’ Reserve Corps, will submit a letter 
in the following form to The Adjutant General, United States 
Army; to the adjutant of the department in which the appli- 
cant lives, or to the officer in charge of the Aviation Section, 
Signal Corps of the Army: 


Letter of Application for Examination for Commission in 
Officers’ Reserve Corps. 
(Under section 37, act of June 3, 1916.) 
eee ee eer eee eeeseee se ere ere eeeeseeety 19. . 
UE 5 co'ssadhi aie ee. oleae ee ee 
Sir: I have the honor to apply for examination for & 


CE O86 ocieked sins OE 66 ots can eed 
in the Officers’ Reserve Corps, organized under the authority 
of Congress. 


I have served ........ SONU: De ks. cccnesamntes see . 

I have pursued a regular course of instruction for .....+++ 
6 rrr ee Oe 

I graduated in the year ........ PON * acsness yoo a 
after having creditably pursued the course of military I 
struction therein provided. ; 

eer ree OO OR 7 oivicvrccies a citizen 
of the United States. My business is ...........0..0-2e0088 
Be SOD OD oc.6sscecce seed seomames I enclose letters of 
recommendation and addresses of citizens who know me as 


follows: 
Respectfully, 


eee 
eee eee eee eee reer sr eee eesreseeseesreeeseeeeeeeeeeee 


coer eer erereeresreeseseeeee® 





ee ee ee ee ee, a. ee oe 


at Bree af a ae. 
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l 
The correctness of the statements above made was sworn to the officer in charge of the Aviation Section, Signal Corps. 
to and subscribed Re ONO a ccdin ss Te ey eee , 19 The officer in charge of the Aviation Section, Signal Corps, will 
; a PEO ee re rh re rere ee then designate the applicant as an aviation student. If the 
Pd eT SOTTO eee student desires to enlist in the Aviation Section of the Enlisted 
lation — Reserve Corps, he will be made a non-commissioned officer and 
d Re. 1 Insert grade, - ’ slit P , : pa placed on active duty up to the time his course is finished and 
2Insert branc service, staff corps, or department, as Cavalry, Se dteohs . ‘ ; ; Sec 
. pield Artillery, Coast Artillery, Infantry, Quartermaster Corps, etc. he is discharged to accept a commission in the Aviation Section, 
‘lation + Name staff position, and in this case rule out 1 and 2. Signal Officers’ Reserve Corps. If he fails in his course, he 
me in ‘Insert qeretge fe Bagebes Army of the Unites States, oe, Veluniowr may apply for his discharge from the Aviation Section of the 
forces of the United States, or Organized Militia of any state, ter- Enlisted Reserve Corps. If the student does not desire to 
i istrict of Columbia ; also state in what capacity. oa g ae . 
Tapid myer, of Disitc lh — enlist he may attend the course as a civilian at his own ex- 


* SInsert name and location of school or college. 
units ‘Insert the name and location of the educational institution in pense. The aviation student will then be assigned by the 


flicers § which an officer of the Army or Navy has been detailed as superin- officer in charge of the Aviation Section to a school for his 
. r protessor pursua oO law. . . - : 

ehind eet Poot ” if in accordance with fact. instruction. Such school may be either a United States avia- 

noved sQath to be taken before, and signature to be made by, officer tion school or a Civilian aviation school. The civilian aviation 


school will be one approved by the officer in charge of the 
Aviation Section, Signal Corps, as to instructors, machines 
used, and character of instruction given. The manufacturers’ 


th authorized by law to administer oaths. : 

em Nore.—The foregoing is the form to be followed in applying for 
examination, and is to be addressed to the adjutant of the department 
in which the applicant lives, The Adjutant General of the Army, or 


ah. eenend of the staf corps of department concerned, schools shall receive $500 for each aviation student who quali- 
0 to9 The communication authorizing the examination of the fies for the preliminary flying test, the test to be conducted by 
will applicant will be sufficient authority when submitted to the an officer or agent of the Aviation Section of the Signal Corps. 
eetive president of the examining board before which the applicant For any aviation student who qualifies as a reserve militany 
the will be ordered to appear. This board will consist of from aviator upon graduation from a civilian aviation school an 

Upon the candi- 


additional $300 will be paid to such school. 
date satisfactorily passing the reserve military aviator’s test 
he will receive a commission as an officer in the Aviation 


rated two to five commissioned officers of the Regular Army of the 
United States, or of regular and reserve officers of the Signal 
Corps, including at least one and not more than two medical 





“4 
— officers; at least one officer of the Regular Army will serve on Section, Signal Officers’ Reserve Corps, without further exam- 
each board. This board will be appointed on the recom- ination. 
mendation of the officer in charge of the Aviation Section of It is the intention gradually to organize reserve aero squad- 
serve the Signal Corps of the Army. rons in various parts of the country from the commissioned 
uned Each applicant will be subjected to the same physical and enlisted reserve personnel. 
nent, examination as is required of officers of the Regular Army 
applying for aviation duty. Applicants will not be examined Appendix B 
tion, mentally, but the equivalent of a college education will be ser ; st boo ga es 
ll be required. ‘The examining board will consider documentary "2@UIREMENTS FOR SERVICE IN THE ENLISTED RESERVE CORPS, 
evidence submitted by the applicant. It may seek additional AVIATION SECTION, SIGNAL CORPS. 
. information by practical tests, personal questions, or by pro- ‘ ‘ 
d in curing additional documentary ae.” Flying ability will Qualifications. 
be given first consideration, noted and reported in the pro- 1. General requirements.—Service in the Enlisted Reserve 
onal ceedings of the board. No applicant for a commission as an Corps, Aviation Section, Signal Corps, is by enlistment. Appli- 
nder officer of the Aviation Section, Signal Officers’ Reserve Corps, eants must not be under 18 nor over 45 years of age. They 
ndix will be considered proficient until he is able to pass the flying must be of good antecedents and habits and free from bodily 
test for Reserve militany aviator, unless specially excepted for defects and diseases. They must be citizens of the United 
reasons stated by the officer in charge of the Aviation Section, States or have made legal declaration of their intention to 
Signal Corps of the Army. become citizens of the United States and be able to speak, 
After the required examination, the proceedings of the read, and write the English language. Before enlisting, they 
NAL board will be forwarded to the headquarters of the convening are required to pass physical examination to determine their 
authority, with the recommendations of the board as to the fitness for service in the United States Army. Before authority 
qualifications of the applicant. The officer in charge of the for enlistment is granted the applicants will furnish two or 
for Aviation Section, Signal Conps of the Army, shall recommend more certificates of good moral character. As the service is 
ers’ to The Adjutant General the grade in which each candidate technical, men qualified as aviators, balloonists, or mechanic- 
The should be commissioned. After appointment by the President, ians, who have had experience in the construction and repair 
ose The Adjutant General will issue the commission. The com- of aeroplanes or internal-combustion engines, are particularly 
ited missions of the officers of the Officers’ Reserve Corps will be desirable. 
spe- in force for a period of five years, unless sooner terminated 2. Following are the numbers authorized in each grade: 
MITT Seemminioned either inthe same te higher grates for suc. {2} 484 Dame. ciena) aecerieme 
Ss > Sf : é (2) 190 sergeants, first-class. 
ned cessive periods of five years, subject to such examination as +3) ata aeeaenee. 
may be prescribed. mF. ; 15) SRL petvaten, dvebclaes. 
hor In time of actual or threatened hostilities, officers of the (6) 276 privates. 
ion Officers’ Reserve Corps are subject to such duty as the Presi- a 
ter dent may prescribe. Heads of staff corps when authorized by 2,715 total. 
les the Secretary of War, may order reserve officers to duty for 3. Qualifications for enlistment direct into each of these 
pli- periods not to exceed 15 days a year, and while so serving grades are as follows: 
on, such officers will receive the pay and allowances of their (1) Candidate must have a working knowledge of gasoline 


motors, magnetos, carburetors, telegraphy, and a fair knowl- 

With the consent of the reserve officers concerned, and edge of the principles of electricity and photography. 

in within the limit of funds available for the purpose, officers (2) Working knowledge of motors, magnetos, and car- 

of the Officers’ Reserve Conps will be retained on active duty buretors. 

for such periods as the Secretary of War may prescribe. (3) and (4) A general knowledge of subjects given under 
In order to qualify for examination as officers of the (1) and (2) and have sufficient training and interest to show 

Aviation Section, Signal Officers’ Reserve Corps, especially that he is adaptable to work of this kind. 

qualified citizens of the United States not under 21 nor over (5) Applicant must show an interest in the subjects men- 


Tespective grades in the Regular Army. 





a 27 years of age will be assisted by the United States as fol- 


lows: To become eligible for obtaining such instruction, 


tioned, be competent, and keen, to insure that he will develop 
along the proper lines in training. 


ty the person desiring it shall make application to the officer When men enlist in any of the above grades, certificates of 
in charge of the Aviation Section, Signal Corps, who, if the enlistment in the Enlisted Aviation Reserve Corps will be 
applicant is considered desirable, will cause such applicant to issued by the Adjutant General of the Army. These cer- 
be examined by the same board convened for the examination tificates shall confer upon the holders when called into active 
of officers of the Aviation Section, Signal Officers’ Reserve service or for purposes of instruction and training, during the 
me Corps, which board will pass on the applicants’ physical, period of such instruction and training, all the authority, 
mental, and moral qualifications. The physical test shall be rights, and privileges of like grades of the Regular Army. 
a the same as that required for officers of the Aviation Section Members of the Enlisted Reserve Corps, Aviation Section, 
of the Signal Corps. In the mental test the applicant will Signal Conps, shall take precedence in said grade according 
sf s required to establish the fact that he has: the equivalent to dates of their certificates of enlistment therein, and when 
a 0 a college education. — q he moral test will require the called into active service, or when called out for purposes of 
applicant to establish his reliability and good habits. The instruction and training, shall take precedence next below 


candidate will be required to state in writing that if he suc- 
cessfully passes his aviation tests he will become an officer 
in the Aviation Section, Signal Officers’ Reserve Corps. If 
the candidate successfully passes, the board will so recommend 


all other enlisted men of like grades in the Regular Army. 
The President is authorized by law to assign members of the 
Enlisted Reserve Corps, Aviation Section. Signal Corps, as 
reserves to particular organizations of the Regular Army. The 
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Secretary of War is authorized by law to order enlisted men 
of the Enlisted Reserve Corps, Aviation Section, Signal Corps, 
to active service for purposes of instruction or training for 
periods not to exceed 15 days per year, provided that, with the 
consent of such enlisted men, and within the limits of funds 
available for such purposes, such periods of active service may 
be extended for such number of enlisted men as may be 
deemed necessary. Enlisted men will receive the pay and 
allowances of their respective grades in the Regular Army, 
but only when ordered into active service, including the time 
required for actual travel from their homes to the places to 
which ordered and return to their homes. 

4. Rates of pay.—The grades and pay of the enlisted force 


of the Aviation Section, Signal Corps, United States Army, 
are as follows: 
While serv- 
ing in the While 


U.S., Hawaii, serving 
Porto in Alaska, 
tico, or the China, or tle 
Canal Zone. Philippines. 
Per month. Per month. 


Master signal electricians................ $75.00 $90.00 
Pn §MEUPONEED cccncccecssveeeseses« 45.00 54.00 
De 6c sc ebbeeeceee Ceeneseacekesene 36.00 3.20 
it. dpe ieheretsetce@ecade eb eseuens 30.00 36.00 
DED 5 nad b eee cede seaecseesdeseceeee 24.00 28.80 
th 66 ocd ce ce cdeneeedesses 18.00 21.60 
Re aan aia Le ga ba Re eee eo 15.00 18.00 


In addition to the above there will be a slight increase per 
month after each enlistment period of four years. All enlisted 
men, in addition to their regular pay, receive rations, quarters, 
clothing, fuel, bedding, medicine, and medical attendance when 
required. 

When called into active service of the United States mem- 
bers of the Enlisted Aviation Reserve Corps will receive the 
rate of pay corresponding to their grade. 

5. Retirement.—Enlisted men of the Aviation Reserve Corps 
will not be entitled to retirement or to retired pay, nor shall 
they be entitled to pension except in case of physical disability 
incurred while on active service or while traveling under orders 
of competent authority to or from designated places of duty. 

6. Uniform.—tThe unifonm to be worn by the enlisted men 
of the Enlisted Reserve Corps, Aviation Section, Signal Corps, 
except corps insignia, shall be the same as prescribed for 
enlisted men of the Aviation Section, Signal Corps of the 
Regular Army Reserve. In time of peace there shall be issued 
to each enlisted man of the Enlisted Reserve Corps, Aviation 
Section, Signal Corps, such articles of clothing and equipment 
as may be prescribed. All clothing and equipment shall remain 
the property of the United States. 

7. Term of enlistment.—The term of enlistment is four years. 


Appendix C 
REQUIREMENTS FOR CIVILIAN AVIATION SCHOOLS 


(An inspection will be made by an officer of the Aviation Section of 
the Signal Corps to determine whether the requirements are ful 
filled.) 

1. Field.—The field should be of sufficient size and shape 
to permit of landing and getting away in at least two different 
directions under normal conditions. The ground must be 
fairly level and free from obstructions of all kinds. These 
requisites will be determined on inspection by an officer or 
agent of the Aviation Section of the Signal Corps. 

2. Training machines.—The training machines will comply 

with the specifications prescribed by the Aviation Section for 

the preliminary and advanced training types. These specifi- 
cations will be furnished all civilian schools who instruct 
students for the Government, or desire to do so. 

3. Instructors.—Instructors must be men of experience in 
flying and thoroughly competent to teach through the reserve 


military aviator stage. They should be level-headed, have 
good judgment, and sufficient mental balance to impart what 
they know. 

t. Character of instruction.—The course of instruction will 


will inelude in 
include the pr 


he divided into two stages. The first stage 
struction and qualification through and to 
liminary flying test. This test will be held under the super 
vision of an officer or agent of the Aviation Section of the 
Signal Corps. The second stage, which is optional with the 
school authorities, will consist of advanced training 
sary to qualify an aviation student as a reserve military 
aviator. An advanced training type of machine will be used 
at least during the last stages of this instruction. Detailed 
information as to the course to be followed in this stage will 
be furnished the school authorities. The reserve military 
aviator test will be held under the supervision of an officer 
or agent of the Aviation Section of the Signal Conps. 

5. Preliminary flying test.—(a) Three sets of figure eights 
around pylons 1,€00 feet apart. In making turns around 
pylons all parts of machine will be kept within a circle whose 
radius is S00 feet. 

(6b) Stop motor at a minimum height of 300 feet and land. 


neces 
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causing machine to come to within 150 feet of 
viously designated point. 
(c) An altitude test 
height of 1,000 feet. 
(d) Glides with motor throttled, changing direction % 


degrees to right and left. 


Fons a pre 


consisting of rising to a minimyy 


NorTe.—(a) and (b) may be executed in one flight; (c) and (d) jp 
one flight. The same rules apply in starting from and landin on 
water. Special attention will be paid to the character of landing 
made, 


Should any aviation student desire to take the pilot liceng 
test prescribed by the Aero Club of America, every facility 
will be offered for him to do so. 

Report of these tests will be submitted to the officer j 
charge of the Aviation Section, with the information ag tp 
whether or not the school will complete training of the 
aviator through the reserve military aviator stage. 

6. Reserve military aviator tcst will be as follows: 

(a) Climb out of a field 2,000 feet square, and attain 59 
feet altitude, keeping all parts of machine inside of square 
during climb. 

(b) Glides at normal angle, with motor throttled. 
right and left. Change of direction in gliding. 

(c) At 1,000 feet, cut off motor and land within 200 fee 
of a previously designated point. 

(d) Land over an assumed obstacle 10 feet high and come 
to rest within 1,500 feet from same. 

(e) Cross-country triangular flight of 30 miles, passing oye 
two previously designated points. Minimum altitude 2,500 feet, 

(f) Straight-away cross-country flight of 30 miles. Land 
ing to be made at designated destination. Both outward and 
return flight at minimum altitude of 2,500 feet. 

(9g) Fly for 45 minutes at an altitude of 4,000 feet. 

7. Pay for tuition—Upon the student passing the prelimip- 
ary flying test satisfactorily the school will be paid $50, 
If the student is continued under instruction until he satis. 
factorily passes the reserve military aviator test, an additional 
$300 will be paid the school. 

S. All candidates for the Aviation Section, Signal Officers’ 
Reserve Corps, will be required to pass the prescribed physical 
examination, must weigh not more than 190 pounds, stripped, 
must furnish evidence of having a college education, and be 
of good moral character. 

9. Applicants for commission as a reserve officer who hold 
the pilot certificate from the Aero Club of America, wil 
after successfully undergoing the prescribed physical exan- 
ination, be given a flying examination embodying at least the 
requirements of the preliminary flying test. If competent, he 
may also take the reserve military aviator’s test. 

If the preliminary flying test is passed satisfactorily and 
the candidate qualifies in other respects, he will be eligible for 
further instruction to qualify as a reserve military aviator. 

If, in addition to the preliminary flying test the candidate 
also passes the reserve military aviator’s test satisfactorily, 
he will be given a commission in the Aviation Section, Signal 
Reserve Corps, provided all other qualifications are fulfilled. 


Spirals to 


Appendix D 


DETAIL OF OFFICERS AND 


GUARD AT SIGNAI 


ENLISTED MEN OF THE NATIONAL 


CORPS AVIATION SCHOOLS. 


Officers and enlisted men of the National Guard may be de 
tailed at Signal Corps aviation schools under section 99 of 
the national defense act. National Guard officers and me 
desiring such course will put in their applications to the 
adjutant general of their respective States who will forward 
the applications direct to the Chief, Militia Bureau, Wat 
Department, Washington, D. C. Such officers and _ enlisted 





men will be required to pass the prescribed physical and 
mental examinations which will be similar to those required 
of reserve officers, Aviation Section, Signal Officers’ Reserve 
Corps. On approval by the Militia Bureau, orders will be 
requested from the Adjutant General of the Army assigning 
such officers or enlisted men to duty at aviation schools, 


Franklin 


The Franklin Institute of the State of Pennsylvania, in 8 
programme of for 1916-17, ineludes two lecturés 
whieh will be of paramount interest to engineers and desigt 
ers of aeroplanes and aeroplane motors and to fliers. 

On March 1, 1917, Henry Souther, consulting engineer of 
the Aviation Seetion of the Signal Corps, U. 8. Aw will 
speak upon “Development and Progress in Aviation Me 
tors,” and on Mareh 15, J. C. Hunsaker, U. S. N., will & 
liver a lecture with the subject, “ Design, Construction al 
Equipment of a Modern Military Aeroplane.” 


Institute Lectures on Aeronautics 


leetures 
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The Development of the Zeppelin Airship * 


By Count von Zeppelin 


Count von Zeppelin’s attention to the possibilities of air- 
ship construction was first drawn by a speech of the Sec- 
retary of the Post Office Department, Mr. Stephan, in the 
year 1874. The little airships of small capacity which ex- 
isted at that time, such as the French military balloon “ La 
France,” could not be taken as models. The Austrian airship 
eonstructed by the Engineer Schwarz, was unknown when the 
first planes were completed. But this much was clear, that the 
first practical airship would have to be of very large dimen- 
sions. 

The small buoyaney of the air, one kilogram (approxi- 
mately) per cubie meter, as compared with one thousand kilo- 
grams per cubie meter of water, at once laid the burden of 
very large dimensions, and the combination of extreme light- 














ebb = winds 


horsepower motor then required as much as 200 liters of cool- 
ing water for a 10-hour run. In order to avoid heavy and long 
gearing, and to keep the diameter of the ship reasonably small, 
the four-bladed propellers, with a diameter of 1.15 meters, 
were selected, which, in spite of the necessarily hasty construc- 
tion, yielded an efficiency of 71.3 per cent. ‘ 

Once the volumetric contents of the airship was decided 
upon, the shape was determined from the practical relations 
between the smallest surface area to obtain the smallest weight 
of hull, and the shape giving the least resistance. 

Having regard for the handling of the ship on the ground 
and the size of the building slip, it was necessary to use a diam- 
eter of only 11.6 meters, which finally led to a length of eleven 
times this diameter, or 128 meters. It appeared impossible to 
hold this extremely long form rigid by means of the inner pres- 
sure alone, and so the rigid type of construction was evolved. 














hig. 1. Tue First Zeppre.in, Z-1 

ness of weight with extraordinary strength on airship construe- 
tion. This raised many doubts as to the possibilities of such 
construction. 

To remove such doubts, it was necessary for the first ship to 
raise its own weight, the fuel for several hours’ flight, ballast 
water, different apparatus, lines and anchor gear, and in addi- 
tion to attain a speed of at least 9 meters per second with the 
necessary crew on board. In order to further safeguard 
against accident, an additional buoyancy was figured on for 
greater strength and as a precaution against failure of any 
part of the construction. These requirements were equivalent 
toa gas volume of 11,300 cubic meters. 

The covering of the frame, the outer skin, consisted of a 
layer of waterproofed cotton, and an inner layer of silk, the 
latter being used to obtain a light construction. As there was 
at that time no means of making this gold-beaters’ skin sulfli- 
cently pliant, gummed cotton was used, which Duttenhofer 
and Liwentaal had applied to their balloons to make them ges 
tight, 

It was diffieult to determine whether to build of wood, alumi- 
hum or steel. After considerable research work, aluminum 
was decided upen as the building material, proving, however, 
to be inappreciably lighter than wood, particularly in view 
of the limited knowledge of its application in those days. 
Steel was not considered, since for the required strength the 
edges would be too thin to hold and would tear out when se- 
tured, while the use of thicker bars would result in too great 
an increase in weight. 

As a source of power to drive the ship, the Daimler motor, 
the most reliable and relatively light motor at that time, was 
thosen. It weighed 30 kilograms per horsepower and re- 
quired 500 grams of benzine per horsepower-hour. A 9- 


* Abstract by W. P. Beehler of an Article in the 1915 Annual of the 
Society of Naval Architects, Berlin. This abstract will be followed by 
one of a more technical character by Count Von Zeppelin’s Engineer. 











STerN VIEW OF A ZEPPELIN 


Fig. 2. 


But even with this construction the weights could not, be con- 
centrated under the center, because the longer the supporting 
girders are the stronger they must be, and thus a limiting 
length is arrived at where the weight of the construction is 
greater than the gain in lifting foree due to the inereased con- 
tents volume. For that reason the weights of the machinery 
and driving gear and the cabins were divided in two parts 
and hung one under the center of buoyancy of the forward 
part and one under center of buoyancy of the after half of the 
ship. 

The ecaleulations and preliminary considerations for the ele- 
ments of construction were completed, and the first complete 
airship was finished at the end of the year 1900. It had the 
following dimensions: 


PEPPER CE CU ¢ LOT ET TERT CCC Ree Ce Te 11.6 meters 
EE PEP CCT eee TET Te eer 128.0 meters 
Largest cross-section GOR... ..ccecsccsreocsecseta 106 square meters 


oO EE re ree re ree et Pee roe 11,300 cubic meters 
Both pointed ends similar and each 16 meters long. 

The cross-sectional form was a polygon of 24 sides, “built as 
an open framework, consisting of longitudinals and transverse 
frames. The intervals between transverse walls was 8 and 4 
meters, the whole space for the gas being divided into 17 ecom- 
partments. The aluminum which served as the material of con- 
struction had a specific weight of 2.7 and a tensile strength of 
rupture of 33 kilograms per square meter. The frames 
proper were built of angle and T-bars and the bracing girders 
of angle bars. The weight of these frames as applied to the 
construction was 0.9 and 1.8 kilogram per meter length; the 
weight of the entire frame being 5,825 kilograms. This was 
equivalent to 0.516 kilogram per eubie meter of volume. 

Corresponding to the number of compartments, there were 
17 gas cells of gummed cotton, the portion on the upper half of 
the ship weighing 0.17 kilogram per square meter, while 
that on the under body, being less heavily gummed, weighed 
0.15 kilogram per square meter. The outer skin had a 
weight of 0.13 kilogram per square meter on top and 0.085 
kilogram on the under side, and therefore a mean weight. of 
0.107 kilogram per square meter. 
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The side steering was accomplished by means of a box 
framework containing steering planes at each end; the steering 
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which was brought by these means, was the possibility of g 
further increase in speed, by the employment of larger moto, 
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in altitude was first by deep hanging weights, later by running Progress in the direction of greater speed was also due to the 
weights. At the third ascension, however, an elevating rudder production of more reliable and lighter motors. The increased e 
was placed at the forward end, and the safe handling of the carrying capacity also gave the possibility of using a third fo 
ship under all conditions was thereby made doubly certain. motor for wireless apparatus, living spaces, ladders leading ho 
Between the first and second as well as between the third and to the platform on the upper part of the body of the ship, ete, os 
fourth sections along the length of the ship, were hung rigidly A comparison between the “Sachsen” and the first “ Zep- 
pelin ” built shows the improvements that have been aceon. ne 
: plished in the design in the intervening fourteen years. The Tl 
OY at diameter has increased from 11.6 to 14.8 meters, the length ri 
s 
x ar 
di 
or 
wf s er 
Sata was th 
a ye - th 
oe ‘ 4 =~ - 
teehee _ SES TT PS Sey i 
i‘ 4 _ - = . ' 
et 7. Fig. 5. Tue First Zeprevin or 1900 anp THE “ SacHsey” 
x 1° or 1914 
ETI. TS —- Ss os ooo =pe= Be from 128 to 149 meters, wherein the length is only ten times 
- a the diameter as opposed to eleven times the diameter in the 
Fig. 3. Stree. Work or THE ZEPPELIN SHED IN FRIEDRICHS- original ship ; the contents from 11,300 cubic meters to 20,800 
ar cubie meters, an increase of 9,500 eubie meters, which means 
HAFEN ey Ae ergy ; = é 
an inerease in initial lifting foree of from 9,000 to 11,000 kilo 
secured pontoons, each containing a 14.7 horsepower Daimler grams. 
motor. By means of double bevel pinions of cast aluminum The 24-sided polygon has been changed to 17 sides, and the 
and bevel shafting and rawhide, each motor drove two right former blunt nose has been lengthened to 28 meters, while the 
and two left turning propellers which were situated at the after point is now 32 meters long. The “Sachsen” has 17 
height of the center of resistance. The machinery installation compartments. The style of construction and material have 
had a combined weight of 1,970 kilograms, or 67 kilograms per remained the same. While increase in strength has been ob- 
horsepower. tained by the newer frame girders having a mean saving in 
This first airship, with all its faults, furnished a good basis. weight of 0.13 kilogram per meter of length, yet the fact 
for the development of the rigid system, but greater lifting which stands out most is, that in spite of the relatively smaller 
capacity had at once to be obtained. No lighter gas could be bending moment obtaining with the first ship there was a sag- ‘ 


used, and a decrease in the weight of the material of construc- 
tion was also impossible. On the contrary, the weight of the 
gas cells was found to be continually increasing so that it was 


ging or distortion of the frame of about 25 centimeters, while iT 
in the latest ships there is no appreciable change in shape, even 
under varying conditions of service. 























raised from 170 grams per square meter to 230 grams The first ship developed so many small faults—such as the : 
per square meter, until the proper method of handling the _ sticking of the rudders and the failure of the valves, ete., that ; 
Distance s 
in Km. 4 
12000 
h 
/Q000 I 
Bechet int ) 
First Zeppelin...-. | 
8000 /P . 
U-Uelocity in Kim/Hr . 
6000 Ne* Horsepower b 
t! 
} 
¢ 
e 
F 
r 
Capacity in Kilograms 
Fic. 4. Door or THE ZEPPELIN SHED Fig. 6. Capacity or Earty aNnp Late Types At VARIOUS 
; ; , , POWERS ( 
goldbeaters’ skin was discovered, when the weight was again 
reduced to 170 grams per square meter. The impermeability a speed greater than 9 meters per second could not be obtained 
was practically an accomplished fact. The weight of the outer and it could only carry fuel for about a ten-hour trip. I 
skin was also raised, as in the first ship the silk used on the ~ Fig. 5 shows the remarkable increase in power of present I 
under cover was found to be too weak and liable to stretch, airship over the first small ship. The “Sachsen ” with a speed 
and had to be replaced by cotton. of 72 kilometers per hour, a crew weighing 1,000 kilograms, 
To increase the carrying capacity, therefore, there remained and an available carrying capacity of 3,000 kilograms, 
mainly the possibility of increasing the size of the gas space makes a round trip of 2,200 kilometers; and against a head 
within the limits of proper handling on landing and the size wind, that would have held the first ship in its place, and is 
of the building slip, and a more economical use of aluminum. still able to make a trip of 1,480 kilometers. The more eco- . 
The introduction of spacious triangular girders in the place of | nomical the ship is with the fuel, or in other words the slower ‘ 
the flat girders, as well as a more efficient application of it travels, the greater will be the distance traveled. At half ’ 
pressed and stamped forms, resulted in a considerable saving speed the length of trip will inerease to 2,900 kilometers, with 
in the weight of material used. a erew weighing 1,000 kilograms, and an available capacity . 


The greatest benefit gain from the increased lifting capacity of 3,000 kilograms. 
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The Curtiss 250-Horsepower 12-Cylinder Motor 


The Curtiss Aeroplane Company announces that it has re- 
cently built, and is offering for sale to speed-boat owners and 
aviators, a twelve-cylinder 5” x 7” motor, which was designed 
for aeronautical uses primarily. This engine is rated at 250 
horse power but it is claimed to develop 300 at 1400 revolu- 
tions per minute. 

The accompanying views give a clear idea of the compact- 
ness of this motor, the extreme over-all length being 80 inches. 
The characteristic feature, seen in the view from bottom of 
erankease (Fig. 1), is the very large, counter-balanced ecrank- 
shaft, having a bearing between each crank. The crank pins 
are of 21% inches diameter and the main journals of 234 inches 
diameter. The bearing caps not only show eight bolts to each 
one, but are steel-keyed into the crankease to prevent any lat- 
eral movement. Also individual forced lubrication enters 
through the bottom of each cap where the load is greatest on 
the bearings. A large annular thrust and radial ball-bearing 

















Fig. 1 


are contained in the housing shown at the left end of the 
illustration. 

In the view looking down upon the motor (Fig. 2) ean be 
seen the two separate twelve-cylinder Dixie magnetos furnish- 
ing double ignition, with the consequent reduction of the 
chances of mis-firing. Two Duplex Zenith carbureters are 
used. The compactness of this motor, developing as it does 
300 horsepower, is well shown here. 

The view shows up a generous sump holding oil for eight 
hours’ normal running, and also indicates method of mount- 
ing this engine. The seven steel tubes giving this support are 
pressed clear through the ecrankease, and, therefore, receive 
all the strain of the mounting. The little white pull-handle, 
seen just over the right-hand magneto, is one of two which 
open the exhaust valves about 4 of an inch to relieve com- 
pression while cranking. This also permits gasoline to enter 
the cylinders when priming through a hole in each exhaust 
pipe. 

By pulling out one of these handles, the motor can be 
cranked with no more effort than is required with a six- 
cylinder engine of the same bore and stroke or an ordinary 
powerful automobile motor. Installation of self-starters is 
readily possible with this type engine. 


GENERAL DESCRIPTION OF CURTISS MODEL V-4 


7 Upe of Motor—12-cylinder water-cooled V-type, separate 
cylinders, 

Horsepower—Rated 250 horsepower. 

Motor Speed—1,400 revolutions per minute normal, 1,500 
revolutions per minute maximum, 200 revolutions per minute 
mhinimum. 

Bore and Stroke—5 x 7 inches. 

Weights—Motor, 1,125 pounds; radiator, 120 pounds; cooling 
water, 100 pounds; propeller, 95 pounds. 

Gasoline Consumption per Horsepower Hour—6/10 pounds. 

Oil Consumption per Hour at Maximum Speed—2 pints. 

Installation Dimensions—Overall length, 8454 inches; overall 
width, 34144 inches; overall depth, 40 inches; width at bed, 
30% inches; height from bed, 2114 inches; depth from bed, 
18% inches. 

Equipment—Magneto, carburetor, exhaust, manifold, radia- 
tor, propeller, tachometer complete, self-starter, tools, ship- 
Ping box. 


DETAILS OF MOTOR 


Ignition—2 high-tension 12-cyclinder magnetos, located on 
front of crankcase cover and driven off timing gears through 
new wear-saving flexible drive. Leather boot on magnetos. 
Rubber covers on spark plugs. 

Carburetors—4 “ Zenith.” Each intake supplies one set of 
3 cylinders through separate cast aluminum manifolds. Hot 
air intakes to carburetor through stoves around exhaust pipes. 
Auxiliary air intake in manifolds with hand control. Car- 
buretor located between cylinders inside V. 

Lubrication—Pressure feed. The oil is forced from reservoir 
in bottom of crankcase by gear-pump to one end of hollow 
camshaft, through camshaft to timing gears and all camshaft 
bearings and is carried to main bearings by separate pipe and 
through cnankshaft throws to connecting-rod learings and 
from connecting-rod through tubes on connecting-rods to piston 
pins. Return oil is pumped out of the splash-pan into reser- 
voir, so lubrication is not affected by the inclining of the motor. 

















Fig. 2 


Water Circulation—Centrifugal pump bolted to front end 
of crankcase cover and driven through spiral gears mounted 
on ball-bearing shaft. 

Cylinders—Made of high carbon steel drop-forging machined 
all over. Monel metal side wall brazed on. Outside of cylinder 
heavily nickel-plated to prevent rust. Cylinders bolted to 
crankease by 12 bolts. 

Valves—Poppet type in head. 
Tungsten steel. 

Valve Springs—Coil type intake, offset type exhaust. 

Valve Cayes—Valves seat direct in cylinder head. 

Rocker Arms—Drop forgings case-hardened and nickel-plated. 

Cam Followers—Plunger type open-heanth steel, case-hard- 
ened. 

Cam Follower Guides—Manganese bronze. 
by two studs. 

Camshaft—Open-hearth steel drilled hollow, cams integral, 
7 bearings, cams case-hardened. Bearings and cams ground. 

Camshaft Bearings—Aluminum alloy castings. Split type 
bolted together and held in crankcase by locked set screw. 

Pistons—Aluminum alloy die castings. Two cast-iron eccen- 
trie rings. 

Piston Pins—Nickel steel heat treated. Drilled hollow, case- 
hardened and gnound. Pin bearings direct on aluminum of 
piston bosses. Pins pressed in connecting rods and held by 
locked set screw. 

Connecting Rods—Of the forked type made from chrome 
vanadium steel forgings machined all over. Eye-beam ma- 
chined out from the solid. 

Connecting Rod Bearings—Fahrig white metal, bronze 
backed. Reamed to running clearance of exact size of crank- 
shaft. Bearing held in fork rod and rotating in single end 
rod. 

Crankshaft—Heat treated chrome vanadium forging, finished 
all over and drilled hollow. Six throw, seven main bearings. 
All bearings ground. End of shaft splined. tapered and 
threaded for propeller hub. Size of shaft 2% inches on crank- 
pins, 2% on main bearings. 

Crankshaft Bearings—Fahrig white metal bronze backed. 
Reamed to exact nize of crankshaft. Caps aluminum. All 
eaps held on with 4 large bolts. 

Propeller Bearings—Large annular and thrust ball-bearing 
mounted in extended end of crankcase. 

Crankcase—Alunminum alloy casting. 
tubes, lower half bolted on. 





Intake nickel steel. Exhaust 


Bolted to case 





Seven motor support 
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Timing Gears—Helical teeth type. Crankshaft gear steel 
forging pressed in and keyed to shaft. Half time gear special 
manganese bronze, keyed on camshaft and held with retaining 
nut locked to gear. 

Magneto Drive 
on gear case cover, mounted on ball bearings. 
between magneto shaft and drive shaft. 

Water Pump—Centrifugal type. Cast aluminum housing and 
impellor. 

Tachometer Drive—Shaft gearing in aluminum 
bolted on face of timing gear housing and driven in conjunc- 





Steel bevel gear driven off separate shaft 
Flexible coupling 


housing’ 
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tion with pressure air pump through universal drive direct 
off half-time gearing. 

Exhaust Pipe—Steel tubes bolted to exhaust ports. 

Water Piping—Brass tubing, nickel plated. Rubber hose 
connections with special clamps. All cylinder nipples and 
connections brazed and nickel-plated. 

Radiator—Special honeycomb type sufficient for cooling under 
any conditions. 

Propeller—Standard Curtiss. 

Bolts, Nuts, Etc—All nuts are cotter pinned and _nickel- 
plated. 


Outline of Course of Instruction for the Training of Aviators 


By Lawrence B. Sperry 


Much has been said and written in the last two years on the 
training of aviators, and we of this country are vitally inter- 
ested in the subject, since the recent appropriations have as- 
sured the formation of a sizable air service. An investigation 
into the present civilian aviation schools reveals the fact that 
the men are turned out knowing only the rudiments of flying 
and without being instructed in the finer points that are essen- 
tial in the making of a capable aviator. Unnecessary risks 
are taken by pupils in many of the schools, which could easily 
be avoided if the proper instructions were given. 

The following outline of instruction is one that the writer, 
who has made a study of the matter in the principal aero- 
dromes of Europe sinee the beginning of the war, considers 
would render training in flying not only safe to the pupil, 
but ealeulated to make him an experienced pilot ready for 
military work. 

First Stage. 
divided into three parts: 

1. The student pilot should take a few trips as a passenger 
to accustom himself to air travel and height, as well as to the 
ordinary maneuvers of the machine. 

2. He should fly a dual controlled machine under the guid- 
ance of the instructor, in order to learn the control move- 
ments. 
inter-communication so that the pilot may instantly direct 
the pupil. He should be taught how to get off the ground by 
running along the ground until flying speed is attained before 
elevating. This point is important for two reasons: 

(a) The aeroplane will get off the ground at a lower speed 
than that at which it will retain buoyancy, because of the 
“ ground bank.” This “ ground bank” consists of a blanket 
of air, close to the surface of the earth, of greater density 
when the machine is passing over it than that encountered 
at a hundred feet elevation. A machine traveling at a speed 
eapable of sustaining flight a few feet from the ground will 
go into a stall when it rises out of this “ bank.” 

(b) If the machine is elevated from the ground before it 
obtains full flying speed, the energy of the.motor is expended 
in lifting the machine, instead of going into speed as it does 
when the machine is allowed to run on the ground a sufficient 
length of time. It must be remembered that the quickest climb 
for getting over trees and the like is obtained by allowing the 
machine full acceleration on the ground. 

3. The pupil should then be taught to maintain a straight 
course, to make proper turns, and to land properly. This in- 
struction in landing is most important, and the following 
points should be brought out : 

(a) The wheels of the landing chassis and the tail skid 
should strike the ground simultaneously. 

(b) There is a speed at which the maximum lift angle is 
able only to sustain the plane; this is the critical speed at 
which the controls should be brought quickly in toward the 
chest of the pupil in order to increase the angle beyond the 
maximum lift angle, thereby increasing the resistance of the 
wings and throwing the greater part of this resistance into 
drift, which slows the machine down to a minimum. 

(ec) Such landing is desirable not only because of the re- 
duced speed, which is advantageous when one is landing-on 
rough ground, but also because the tail, on account of being 
low, throws the center of gravity far back in relation to the 
wheels, thereby reducing the possibility of the machine nosing 
over. This is also very advantageous as a means of protect- 


The preliminary part of the course may be 


This machine should be equipped with some means of ° 


ing the propeller, especially on tractors with small propeller 
clearance. 

(d) The pupil should have at least six hours’ training in a 
dual controlled machine; this time being divided into lessons 
of not more than fifteen minutes’ duration. 

Second Stage. The pupil should fly alone at a large field 
in a penguin, i.e., a machine the wing spread of which is so 
reduced that it is eapable of flying not more than five feet 
from the ground. This teaches the pupil not only the art of 
getting the most results from smail horsepower, which is of 
great advantage in case of motor disability in a large machine, 
but it also teaches him principally what it means to get into a 
stall near the ground. 

Third Stage. The pupil should be allowed to fly alone 
under ideal air conditions, in a higher powered machine at a 
large field, at least one-half mile wide by one mile long, hav- 
ing been previously instructed simply to make straightaways 
up and down the field and turning the machine around at 
zach end on the ground. 

Fourth Stage. The pupil should be instructed to climb to 
an altitude of at least 600 feet, and then to make a very slow 
turn and land in the opposite direction. This is watched by 
an instructor through a pair of binoculars, to enable him to 
observe the pupil carefully and to advise him of his mistakes 
after his return. At the same time that the air instructor is 
directing the student’s field work, the pupil is learning prae- 
tical theory, with the aid of a blackboard, about subjects such 
as tail spins and their recovery, spirals, the prevention of 
stalling, the making of a landing in a small field against the 
wind without the necessity of spiraling, by zig-zagging back 
and forth against the wind, ete. This instruction is incor- 
porated in a complete course of aerodynamics, aeroplane de- 
sign and construction. 

The pupil is now ready for spirals, which should be made at 
an altitude of not less than 3000 feet and finished at an alti- 
tude of not less than 1000 feet. The pupil should not make 
continuous spirals, but should turn first 90 degrees to the right 
and 90 degrees to the left with the motor shut off; then 180 
degrees to the right and 180 degrees to the left; after that 360 
degrees each way, gradually working up to three spirals to the 
right and three to the left, always finishing with an altitude 
of 1000 feet. 

Fifth Stage. Part of the field, if the field is large, is marked 
off one-quarter mile by one-quarter mile. The pupil is in- 
structed to fly off the field with the wind in different diree- 
tions, and on the sounding of a gun to shut his motor instantly 
and to make the field safely without turning more than 90 
degrees. In case he finds that he is not within gliding distance 
of the field, he should be instructed to plug in his motor again 
and to continue his flight, rather than to take any chances in 
landing. 

Sixth Stage. Landing on a mark is practiced. 

Seventh Stage. Each of the requirements of the Junior 
Military License is practiced, except the cross-country flights, 
which are withheld until the course of training is completed. 

Eighth Stage. The pupil flies at 5000 feet and deliberately 
stalls in the air four times, each time at a steeper angle than 
the one before, until a tail slide is made. These stalls are to 
be made with the use of an angle of incidence indicator, the 
pupil earefully watching the indicator and slowly placing his 
machine at the stalling angle. 

Ninth Stage. The pupil is instructed to loop at an altitude 
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‘ect of not less than 5000 feet, after which he should stall the — sible to see mor than 600 feet straight ahead, it is frequently 
machine, at the same time throwing his rudder hard over one practi ‘able to fly. These days ‘an be gauged by looking 
way, thus putting his machine into a tail spin, if the machine straight upward at the sky. If the azure blue can be seen, 
ose is eapable of executing this maneuver. To recover from the the fog is limited to a blanket that does not extend over 500 
ind tail spin is the salient point that the pupil is now to learn. or 600 feet above the ground. While the pupil is climbing in 
ler This is effected by throwing his rudder over in the opposite this fog, he “an see nothing but fog surrounding him. _When 
direction, which requires a tremendous pressure on the rudder he has climbed just above the fog, he can see beneath it, and 
bar. The writer has found it necessary to exert the force of as he climbs higher and higher, he begins to be able to ‘see 
el- both feet. The pupil is now ready to take his military license. around him. This is due to the facet that it is only possible 
It might be well to remember at this point that looping, tail for him to see through the blanket of fog at an obtuse angle, 
sliding, and such alleged stunting, is only earried on with defi- when a large area of the ground becomes visible from an ele- 
nite objects in view, namely vation of some 2000 feet. eis ; : : 
1. To give the pilot confidence. Flying in fog is very similar to night flying, as it requires 
9, To ‘teach him quick recoveries from unsafe positions, a finely developed sense of equilibrium. In both night flying 
especially near the ground, should he find himself in such and flying in fog it is extremely advantageous to use a machine 
positions in the course of carrying out his work as a military equipped with an automatic pilot. 
aviator. During the latter part of the tenth stage, the pupil should 
Tenth Stage. After the pupil has seeured his military be allowed to carry an observer as passenger, so as to famil- 
er license, instruction in night flying should be given. This is  iarize himself with the variious maneuvers that are necessary 
both one of the most difficult feats of military aviation and one — in order that he may obtain such information as he requires. 
a of the most important; a great deal of time and attention be- This needs a system of cooperation, and some means of com- 
= ing given to its development by all of the warring European munication between the pilot and observer. 
nations. Night flying should be taught in four stages, as fol- Coming into a small field against the wind, the pilot pupil 
d lows: should either zig-zag or reduce his altitude to 200 or 300 feet 
0 1. The pupil should fly as a passenger with a competent by going abeam or at right angles to the wind. This prevents 
t pilot, thoroughly familiar with night flying. him from getting into the predicament of going short of his 
f 2, The pupil should fly alone on a moonlight night, or one mark. 
f in which the stars are bright enough to give considerable light. It should be remembered that in learning to turn, if the 
y 3. The pupil should begin flying before sundown on a_ pupil attempts to make his turns sharp or short at first, no 
a ¢ ¢loudy day, and should continue flying until the sun sets, not matter how much he practices, he will never learn how. to ac- 
landing until total darkness has fallen. No night flying should  complish a perfect turn. The only way he can expect to learn 
e be undertaken in a machine not equipped with a night flying to turn satisfactorily is first to make the turns very big, wateh- 
’ outfit. ing all the time his revolutions, and his air drift indicator, 
: 4. The pupil should practice night flying, using his night and also his angle of incidence indicator, if he has one, being 
flying equipment to signal the aerodrome when he intends _ sure all the time to keep his relations at all parts of the turn 
| landing. In ease of war, the aerodromes are unlighted, except exactly right. Otherwise, if he tries to do short turns he will 
for a single beam of light, which is thrown vertically; ma- think he is doing correctly when he is really on the brink of 
) chines also are not illuminated, but, on desiring to land, their dangerous positions. 
pilots flash on their night flying equipments, signaling by pre- The pupil should be watched continually through glasses 
arranged code to the aerodrome, whereupon the grounds are and made to repeat any faulty maneuver until he does it per- 
illuminated for landing. fectly. Any tendency toward over-confidence and carelessness 
The pupil should be cautioned against inadvertently getting in’ landing should be followed by a suspension of three days 
into fog. There are foggy days when, although it is not pos- to one week. 
The Ne ti ursuit Machi 
w Curtiss Triplane Pursuit Machine 
. 
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The Curtiss Aeroplane Company has given the following description of the speed scout pictured above: Wing span, 25 
feet; length, overall, 18 feet; chord, 24 inches; gap, 28 inches; gross weight, with fuel and water, 1060 pounds; 
speed, 120 miles per hour; climb, 10,000 feet in 10 minutes; motor, Curtiss OXX-2. Streamline wiring is 
used throuahout and shock absorbers are streamlined. The War Department has ordered four. 
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PART 1—SECTION 6 


Effects of Variations in Profile and Plan Form of Wing Sections 


As we have seen in Section 5, numberless variations are pos- 
sible in the profile of wing sections. A slight variation in the 
profile may, however, introduce considerable changes in the 
aerodynamic properties of a wing, and necessitate a wind tun- 
nel test. Experiments conducted at the various laboratories on 
variations of camber, of position of maximum ordinate, on the 
thickening of leading and trailing edges, and so forth, have 
therefore rather a qualitative than a quantitative significance. 
But the results obtained deserve attention, and may serve as a 
guide to useful modifications. The most important of these ex- 
periments are summarized here, and a fuller reference list is 
appended. 


Effect of Variation of Position of Maximum Ordinate in 
a Wing Section of Plane Lower Surface, and Con- 
stant Camber 0.100 for Upper Surface 

These experiments of the N. P. L. are mainly interesting be- 
cause they indicate where approximately the maximum ordi- 
nate of a section should be to give the best possible L/D ratio. 
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Fig. 1. Sections Usep In INVESTIGATING VARIATIONS OF 
Position OF MAXIMUM ORDINATE 


In Fig. 1 are shown a selection of three of the sections 
tested. They were all developed from one section by altering 
the position of the maximum ordinate and compressing or ex- 
panding the other ordinates to correspond. The Lift and 
Lift/Drag curves for these sections show considerable varia- 
tions in values as can be seen from the following table: 

TABLE 1. 


Wine SEecTIONS PLANE Lower SurFaAceE. Uprer SurFACE CAMBER 


0.100. PosrrT1oN OF MAXIMUM ORDINATE VARIED. 

Ratio Angle Angle 
of position for Maximum for 

of maximum Maxi- maxi- Ky in Ibs., maxi- 

ordinate to mum mum sq. ft., miles/ mum 
Section. chord length, L/D. L/D. hour. units. ¢ 
, aay .500 11.2 8° .00317 18 
Mesceesne 332 13.6 4° .00358 16 
Wusetvdbon .168 11.0 4° .00206 8.5 


We see that the maximum L/D for section B with a ratio 
.332 is as high as 13.6, while for section C, where the maxi- 
mum ordinate is well forward, it sinks to 11. Again, the max- 
imum lift for B is about 50 per cent. greater than that for C. 
The angle of maximum lift also appears much earlier when 
the maximum ordinate is nearer the leading edge. A further 
inspection of the N. P. L. eurves also shows that at the point 
of maximum lift, a slight variation in the ratio changes a 
smooth burble point into a dangerously steep one. 

The main result of the investigation is to show the care re- 
quired in altering even slightly the position of maximum 





* This Course commenced in the August 1, 1916 issue of AVIATION 
AND AERONAUTICAL ENGINEERING, will be completed in 24 issues. It 
will embody the fundamental aeronautical data necessary for aeroplane 
design, and present the design of standard machines in complete, 
simple and systematic form. 
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ordinate for a given section, and also to indicate that the best 
position is about one-third from the leading edge. 


Behavior of Wings with Reverse Curvature at the 
Trailing Edge 

This constitutes a far more important question than that of 

the preceding paragraph. It would considerably simplify 

aeroplane design, from the point of view of statical and dy. 
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lig. 2. Moprrications or tHE R. A. F 
TRAILING EDGES 
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namical stability if the position of the centre of pressure or 
of the veetor of resultant force on the wing did not vary its 
position so rapidly with change in the angle of incidence. It 
may be said that as a general rule for the usual angles of 
flight that when the angle of incidence decreases the centre of 
pressure on a wing moves far back, and the resultant foree 
tends to dive the machine, decreasing the angle of incidence 
still further. When the angle of incidence increases, the centre 
of pressure moves forward and the resultant force tends to 
stall the machine, inereasing the angle of incidence still fur- 
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Kig. 3. TRAVEL OF CENTER OF PRESSURE FOR A SERIES OF 
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WINGS WITH UpTURNED TRAILING EDGE 


ther. We shall deal fully with this important point when con- 
sidering the general statical equilibrium of the aeroplane. 

Among other means of attaining stability, wings have been 
designed with a slight reverse curvature at the trailing edge, 
which have been very successful in keeping the centre of pres- 
sure motion within narrow limits. It is important to us to see 
what sacrifice of sustaining power and efficiency reverse curva- 
ture entails. 

At the N. P. L. a section (No. 1) very similar to that of the 
R. A. F. 6 was employed, and three reversed curvature forms 
2, 3, 4 were developed from it by turning up the trailing edges 
through successively increasing distances while keeping the 
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thickness of section unaltered. The point of inflexion, at 
which the reflexing began was in each case 0.4 of the chord 
from the trailing edge, though this could be varied to 0.2 
without much effect. These sections are illustrated in Fig. 2. 
The travel of the centre of pressure is shown in Fig. 3 for 
all five sections. The curves for the N. P. L. sections show 
that as the elevation of the trailing edge increases, the centre 
of pressure motion becomes less marked in its movement 
toward the trailing edge, than stationary, and finally moves 
toward the leading edge. This is certainly satisfactory from 
the stability point of view, but the questions of efficiency and 
maximum lift have also to be considered. The following are 
the values obtained for maximum L/D and maximum Ky: 
TABLE 2. 
Amount tail 


is raised Maxi- Maxi- 
as ——— mum mum 

Section. of chord. L/D. e 
_ ark ik plea ed enone wpe 0.000 15.7 0320 
Sr ee 0.011 15.0 "0294 
cid gamaeteesceaneoreee 0.027 14.3 0282 
chs Godan ato's eee 0.057 13.0 0245 


It can be seen that as the rear edge is turned up the L/D 
and the maximum K, both decrease progressively. 

The main conclusion of the British investigators was that 
with an elevation of the rear edge of about .037 of the chord, 
the centre of pressure can be kept stationary, but with a loss of 
12 per cent. of the maximum L/D and 25 per cent. loss of the 
maximum possible lift. This would be too great a sacrifice for 
the sake of stability and the designer would find other methods 
of stabilization such as the use of décalage in biplanes and 
negative stabilizers far more useful. 

Riffel has, however, investigated a section with a very 
slightly reversed trailing edge (Eiffel No. 32 Lanier-Law- 
rance, details of which have been given in Section 5), which 
is far more satisfactory and in wide use. Its maximum L/D 
is about 18.2, minimum lift coefficient is about .0033, and it 
has an exeellent working range. The centre of pressure 
motion is almost null between 0 degrees and 10 degrees of 
incidence, and such a wing would certainly not tend to dive 
a machine, although it is not very good at stalling angles. Its 
shape offers certain constructional difficulties in the region of 
the rear spar. 


Effect of Thickening the Leading Edge of a Wing 


Contrary to a somewhat common conception, the thickening 
of the leading edge as shown in Fig. 4 was distinctly disad- 
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Fic. 4. Sections EMPLOYED IN INVESTIGATING EFFECTS OF 
THICKENING LEADING EDGES 

vantageous, the decrease in efficiency progressing proportion- 

ately to the thickening. 


Effects of Thickening Wing Towards the Trailing Edge 


Thickening towards the trailing edge is sometimes advan- 
tageous from the point of view of structural strength, and 
experiments have been conducted to see the loss in aero- 
dynamic efficiency such thickening involved. The sections em- 
ployed are shown in Fig. 5. It appears from these experi- 
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EXPERIMENT OF THICKENING THE TRAILING EDGE OF 
WING 








Fig. 5. 


ments that the lift coefficient at a given angle of incidence is 
not much affected at angles greater than 7 degrees but that 
at smaller angles of incidence the lift coefficient is actually 
a little greater for the thickened sections. The maximum 
Lift/Drag steadily diminishes as the trailing edge is thick- 


ened: 
TABLE 3. 


Maximum 
Section. “2 
SS rbey Weeunnped cokebippreetare xine isc gy 
DR eee ope eka bee Rae STEER SS Oe e Reaes oa e ETE 14.2 
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“ Phillips Entry ” 


As shown in Fig. 6, the section R. A. F. 4 was,modified into 
the R. A. F. 5 to give the well-known “ Phillips Entry.” This 
modification was found to have no effect on the aerodynamic 
properties of the wing, an important consideration in view of 
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Fic. 6. Mopirication or R. A. F. 4 Wine To Give PHILLIPS 
ENTRY 


the fact that numerous attempts have been made to utilize 
this modification. 


Effects of Varying Aspect Ratio 


Foppl’s and Eiffel’s experiments have dealt with cambered 
plates; the N. P. L. has investigated the effect of varying 
aspect ratios on a practical wing section rectangular in plan 
similar to the Bleriot XI bis which is shown in Fig. 7. For 
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WING SECTION EMPLOYED AT THE N. P. L. 1n INVESTI- 
GATION OF EFFECTS OF VARYING ASPECT RATIO 








Fig. 7. 


a more or less accurate understanding of the phenomena ac- 
companying such variation, it is necessary to consider pres- 
sure distribution, but for design it is more important to bear 
in mind the simple results of this investigation: 
As aspect ratio increases 

(1) The maximum L/D ratio improves, the corresponding 
angle of incidence remaining sensibly the same, and the 
L/D at other angles improves also. 
the drag diminishes. 
the lift coefficients at all except very small angles and the 
maximum lift coefficient remain practically constant; the 
maximum lift coefficient occurs at a smaller angle of in- 
cidence. 
(4) the angle of no lift oceurs at smaller positive angles, or 

larger negative angles as the case may be. 


Although the Bleriot wing tested by the N. P. L. was of 
practical form, it is not commonly employed in modern con- 
struction. The correction tables (Tables 4 and 5) are solely 
based on results derived from it, and it does not at all follow 
that similar corrections would apply to wings of other form. 
In default of other experimental work, however, such correc- 
tions can be applied with probably a fair degree of- accuracy. 
The values for aspect ratio of 6 are taken as a standard of 
comparison, this being the aspect ratio used for so much ex- 
perimental work on wing sections. 


_ 
WW DO 


TABLE 4. 


APPROXIMATE CORRECTIONS FOR MAXIMUM L/D wIiTH VARIATION OF 
ASPECT RATIO. 
Ratio 


of maximum L/D 


Aspect to maximum L/D 
ratio. at aspect ratio 6. 

CROC SHO HOHE HEHEHE HEHEHE EE HOES HESECEOEES ESS la 

Wigs. a a: 05 tk oS 500d hs aca:e 001 8 ow aa a oa 82 

Ts cis 24 .6'4'b.50 6 0:600Sd 6 wade Abbe Ame ew eld Sih a hens ee .92 

EF Oe eT et PR 1.00 

Dstwe bs a0 0b) 105462500 O08 bk 60056 SR ESEE OAR RS 1.08 

PTET TOOPU ST TOR CUTTS Tee TT TT CT Ce eee 1.11 


The following table shows the ratio:of drag to drag for as- 
pect ratio 6 as unity: 


TABLE 5. 


APPROXIMATE CORRECTION FOR VALUES OF Kz WITH ' VARIATION OF 
ASPECT RATIO. 


Angle of sae Ratto. 
incidence. 3 4 6 7 8 
MsseRes cede ckduecde 1.12 1.05 1.00 1 1.10 1.00 
isbehéans eamavewhe 1.15 1.90 1.02 1 1.00 1.05 
Sey eeerer. yt 1.13 1.022 1.10 1 1.00 1.00 
— REET ee re 2.23 1.031 1.03 1 91 1.14 
Dic acbeeeuws kdch Ce 1.22 1.040 1.01 1 .89 -91 
SI tn 5 sehen 0 wh cms hoe ee 1.04 1.047 1.06 1 -88 -91 
| ERE pn ae 1.30 1.056 1.11 1 98 -99 
| ieee 1.14 1.071 1.02 1 82 .89 
Se ree ee rere 1.17 94 1.00 1 .85 1.01 
Ba cictusiteivdweeese .876 1.130 -91 1 1.05 1.20 
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Choice of Aspect Ratio 


In selecting ratio for an aeroplane many other considera- 
tions enter besides those of aerodynamic efficiency. Thus as 
aspect ratio and the span of the wings increase, the heavier 
the structure becomes for the same strength. This involves 
heavier bracing and more structural head resistance; the in- 
crease in weight itself reduces the aerodynamic efficieney indi- 
rectly. Hence if the aspect ratio were increased to an exag- 
gerated extent, structural difficulties would more than counter- 
balance the gain due to this increase. The question is too com 
plex for theoretical treatment or for definite rules. Later in 
the design of a standar| machine, comparative designs will 
be made for various values of aspect ratio. 

For preliminary design, the best method of fixing aspect 
ratio is to follow standard practice, and this would indicate: 

5 to 1 aspect ratio for monoplanes and small biplanes. 

6 to 1 or 7 to 1 for large biplanes. 


Effects of Raking the Plan Form of a Wing 


Experiments on the effect of raking the plan form of a wing 
have been conducted by Eiffel in France and Féyppl in Ger- 
many, references to which are given at the end of this section. 
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SEcTIONS EMPLOYED IN EIFFEL’S 
“ RAKING ” 


— 


Fig. 8. EXPERIMENTS ON 


Unfortunately, their investigations were mostly on circular 
wings, were somewhat contradictory, and results varied with 
different cambers. 

In the experiment which Eiffel conducted on a practical 
wing section, Coanda Wing, Eiffel No. 38, as illustrated in 
Fig. 8, the raked wing was decidedly superior to the rectangu- 
lar form into which it was eut down. Nor can this improve- 
ment be due to variation in aspect ratio which is negligibly 
small. The ratio of maximum L/D was about 1.2 to 1. 

It would seem therefore that experiment is in agreement 
with practice in imputing certain advantages to raking. But 
in view of the variation in results with wings of different 
camber, it would be unsafe to employ a correction ratio of 1:2 
in maximum L/D for the raking of any other wing, say an 
R. A. F. 6 section, until there has been further investigation 
of this point. 


Swept Back Wings 


Another variation in the plan form of wing sections, very 
largely employed on German machines of recent type, and also 
on one or two American machines, is that of swept back wings. 
Swept back wings are mainly used to give lateral stability. 
It has also been thought that their arrow-like form gave them 
an inereased aerodynamic efficiency, and that longitudinal 
stability was also improved by their employment. We are not 
at present concerned with lateral stability. Aerodynamically 
a recent investigation at the Massachusetts Institute of Tech- 
nology shows a progressive decrease in efficiency with in- 
creased sweep back. As regards longitudinal stability the ac- 
tion is peculiar and not at all as satisfactory as that of the 
wings with reversed trailing edges. 

An R. A. F. 6 wing, originally of aspect ratio 6 was em- 
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ployed and swept back as shown in Fig. 9. 
investigation are summarized in Table 6: 


The results of the 


TABLE 6. 


Angle of Angle of 


incidence Maxi- Ky incidence Maxi. 
Sweep for maxi- mum for maxi- for maxi- mun 

Section. back. mum L/D. L/D. mum L/D, mum Ky, K 
Ceaencaka oe : 17 00143 14° 00288 
Besigens 10 4 16.5 00130 16° 00278 
Re oie . 4 16.2 .00129 16° 00276 
Bensssice 30 4 12.8 -00120 17 00266 


Up to 20 degrees sweepback, it can be seen that the loss jp 
efficiency is not so great, but the 30 degree entails a loss for 
which good lateral stability would scarcely compensate. 
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WINGS . 


The centre of pressure motion is illustrated in Fig. 10. It 
has the same peculiar characteristic for each of the wings. 
At small angles the centre of pressure moves forward, thus 
checking diving, but at large angles the centre of pressure 
again moves forward, thus tending to stall the machine. Lon- 
gitudinal stability is thus only partially seeured. 


Negative Wings Tips of Swept Back Wings; Their 
Effect on Longitudinal Stability 


Swept back wings with negative wing tips have been sue- 
cessfully employed in German machines; and in the Burgess- 
Dunne, without the use of tail surfaces. Such wings certainly 
give a great degree both of longitudinal and lateral stability, 
but at some sacrifice of efficiency. Experimental results, ex- 
cept for complete aeroplane models, are not available, but a 
simple theoretical discussion at this stage is instructive; this 
involves the application of the first principles of mechanies, 
yet always presented considerable difficulty. It also gives us 
the opportunity of considering the stabilizing influence of tail 
surfaces in an elementary manner, 

Consider the two arrangements of Fig. 11, A and B, one 
with a positive tail surface, the other with a negative tail sur- 
face. We will assume the forees on the wing and on the tail 


oz 
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MovEeMENT OF CENTER OF PRESSURE FOR WINGS WITH 
VARYING DEGREES OF SWEEP BACK 





ig. 10. 


to be vertical for simplicity’s sake, although this would not 
actually be the case, with positions of forees and centre of 
gravity as in sketch. Assume the force on the wing to be 10 
times that on the tail. Then in case A moments about centre 
of gravity are: 

(101)+(25X1)=35 in a diving or counter clock- 
wise direction. The resultant must be aft of the centre of 


, ea 
gravity, and since its value is 10 +1, it is —— 3.36 feet aft 
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of the centre of gravity between the two forees on wing and 


tail. : . 
For case B moments about centre of gravity are: 
(10 K 1)—(25 K 1) = — 15 in a stalling or clockwise di- 
: 15 — 
rection. The resultant will now be >= 1.67 feet forward of 


the centre of gravity and forward of the foree on the wing. 
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Fig. 11. DraGram ro ILLUSTRATE VARIATION OF RESULTANT 


ForcE wWitH POSITIVE AND NEGATIVE TAIL SURFACES 


A negative tail can thus convert a diving moment into a 
stalling moment at small angles. At large angles of incidence 
the negative lifting surface will become positive and may be 
used to convert a stalling moment into a diving moment. A 
negative tail surface can thus be suitably adjusted to give lon- 
gitudinal stability at all angles within the flight range. 

Similarly for a machine with swept back wings and nega- 
tive wing tips, as shown in Fig. 12, at an angle of 1 degree 
incidence for a positive section A-A, the force has a counter- 
clockwise moment about the centre of gravity tending to 
dive the machine. For a negative section B-B, the force has ¢ 
stalling moment about the centre of gravity which prevents 
diving action. Similarly, at large angles of incidence the 
positive surfaces of the wing may tend to stall the machine, 
while the negative wing tips then assume a positive action 
and counteract the tendency to small. Thus if the wings are 
sufficiently swept back and the negative surfaces powerful, 
static longitudinal stability can be secured. 
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Fig. 12. Dracram To ILLUSTRATE STABILIZING EFFECT OF 
Swepr Back Wrincs with NEGAtiveE Wine TIPs 


The negative surfaces having so small an arm compared 
with negative tail surface must have a much larger surface 
than the latter. Consequently such an arrangement must be 
aerodynamically inefficient. This may be compensated for by 
the fact that no structural extensions to tail surfaces are neces- 
sary in a machine of this type. 
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Reference for Section 6 


EFFECT OF VARIATION OF POSITION OF MAXIMUM ORDINATE 
IN A WING SECTION OF PLANE LOWER SURFACE AND CON- 
STANT CAMBER FOR UPPER SURFACE: 

British Report 1912-1913. No. 72. Section (1). 
BEHAVIOR OF WINGS WITH REVERSE CURVATURE AT THE 
TRAILING EDGE: 
British Report 1912-1913, page 85. 
Supplement to Wiffel’s Resistance of Air and Aviation, page 151. 
Nouvelles Recherches sur la Resistance de |’Air et l’Aviation. Eiffel, 
page 114. 
KFFERCTS OF THICKENING THE LEADING EDGE OF A WING: 
British Report 1912-1913. No. 72, page 75. 
EFFECT OF PHILLIPS ENTRY: 
Loc. Cit., page 76. 
EFFECTS OF THICKENING TOWARDS THE TRAILING EDGE: 
Loc. Cit., page 77. 
EFFECTS OF VARYING ASPECT RATIO: 
O. Féppl, Zeitschrift fiir Flugtechnik, April 30, 1910. 
O. Féppl, Zeitschrift fiir Flugtechnik, August 13, 1910. 
British Report 1911-1912. No. 62, page 74. 

Eiffel (Hunsaker). The Resistance of Air and Aviation, page 143- 

146. 

Nouvelles Recherches sur la Resistance de l’Air et l’Aviation, 

page 138. 

EXPERIMENTS ON “ RAKING” THE PLAN FORM OF A WING: 


Nouvelles Recherches sur la Resistance de l’Air et Aviation. LEiffel, 
page 141. 
Mitteilungen aus der Gdéttinger Modelversuchsanstalt. Sonderab- 


druck, Zeitschrift fiir Flugtechnik. 
SWEPT BACK WINGS: 
H. EB. Rossell and C. L. Brand. 
Wind Tunnel Experiments in Aerodynamics, Smithsonian Miscel- 
laneous Collections. Vol. 62, No. 4 


1910, Heft 20; 1911, Heft 7, 13, 14. 


Section 7 of the course will be devoted to the study of pres- 
sure distribution on wing sections; a short section of immedi- 
ate application, but one which helps to explain the various 
phenomena we have hitherto considered. 

Sections 8 and 9 will deal with the very important and prac- 
tical problems of biplane combinations, and calculation of 
fixed horizontal surfaces necessary for longitudinal stability. 


Aeronautical Patents 


Copies of these patents may be obtained for five cents each, by ad- 
dressing the ** Commissioner of Patents, Washington, D. C.” 
ISSUED SEPTEMBER 26, 1916. 

1,119,215. Filed Dee. 1, 1915. To Sidney W. Smith, Berkeley, Cal. A 
combination of biplane forward and monoplane rear, with triple 
propellers. 

1,199,629. Filed Oct. 1, 1915. To Clarence La Fayette Stocks, Blue 
Ridge, Ga. A protective helmet for aviators. 

ISSUED OCTOBER 3, 1916. 

1.200.097. Filed July 25, 1913. To Edson F. Gallaudet, Norwich, 
Conn. An interesting patent on aeroplane wing construction. 

The wings are flexible at their outer ends and provided with 

movable tips, whereby both their surface or superficial area 

and fore and aft center of pressure can be changed. The 
tips of the wings can be extended or withdrawn simultaneously 
or singly. The wings are so constructed that variations in air 
pressure upon the wing on either side of the machine can be 
minimized by fiexing, and are so mounted that they may _ rock 
about a transverse spar, thereby changing the angle of incidence. 





Gallaudet, Norwich, 


Filed April 4, 1914. To Edson F. 


1,200,098. 


Conn. An improvement on the above patent's extending wing tips. 
1,200,251. Filed Nov. 27, 1915. To Albert Herbert Smith, Great 
Falls, Mont. A flying machine with a vertical mast supporting 


a main plane and an auxiliary plane. The main plane is also con- 
nected to a longitudinal mast, which extends in front of and the 
ngth of the machine. 
20kaeee Filed July 29, 1915. To Joseph A. Steinmetz, Philadel- 
phia, Pa. A false bottom protective device for flying boats. The 
device is pivoted so as to be adjustable, and extends about one- 
third the length of the bull. 

1.200.288. Filed Oct. 31, 1908. To Erastus E. Winkley, Lynn, Mass. 
An aeroplane provided with an automatic steering apparatus to 
restore the machine to a given course, as well as an automatic 
stabilizing mechanism. 











National Advisory Committee Discusses Aeronautic Motors 


At a public session of the Executive Committee of the Na- 
tional Adyisory Committee for Aeronautics, whose minutes 
were issued last week, the chairman, Brigadier-General George 
P. Seriben, U. S. A., called upon Henry Souther and others 
for statements in regard to American aeronautie motors. Mr. 
Souther said: 

“During the last month, since I have been on duty with 
the Signal Corps in connection with aviation motors, I have 
learned a great deal. To put it briefly, I am very much en- 
couraged by what I have’ learned. It seems to me that any 
statement made that we are entirely ignorant, or hopeless, in 
the matter of motors for aviation is entirely wrong. As I look 
back on the early endeavors with motor cars, say in 1900, I 
see things that make the present aviation motor, in this coun- 
try, look very good. That motors 100 per cent efficient exist 
in this country today for aviation purposes, no one will claim. 
There is no doubt about that. But I do think we are in a 
fair way to obtain a satisfactory motor and within a reasonable 
length of time.” 


Several improvements were suggested in aeronautical motor 
practice by several of the gentlemen present at the meting, 
and for the purpose of helping manufacturers AVIATION AND 
AERONAUTICAL ENGINEERING presents a symposium of these 
specific suggestions and complaints under their proper head- 
ings. This is in line with the statement by Dr. S. W. Strat- 
ton: 

“* * * the members of the committee thought we would 
progress more rapidly if we made a definite, concise statement 
to the builders of these things, as to what was necessary; and, 
on the other hand, we would feel better if we had a direct 
statement from the manufacturers as to what they could or 
could not do. No very rapid progress can be made until the 
users and the manufacturers get together. That is not only 
true of motors, but of many other things. * * *” 

INCENTIVE 

The manufacturers were almost unanimous in blaming the 
slow steps of American motor development upon the lack of 
government cooperation and incentive which existed hitherto. 
Mr. Crane said: 

“The successful aeroplane motor will be developed and not 
invented. I think the results to date have more than proved 
that. As to the reasons why it has not been developed, there 
has been no real incentive in this country to develop a military 
aviation motor, that is, one which will be reliable over a long 
stretch of time, and can be flown with a minimum weight.” 

Mr. Coffin agreed, saying: 

“This whole aviation development, from what I know of it, 
appears to me to be an experimental proposition thus far. 
There has been practically no real quantity commercial pro- 
duction in that line. We have been trying to build motors 
which are so near the ragged edge in strength of parts, re- 
liability, lightness, and so forth, that we have gotten into a lot 
of trouble that we ought to be able to avoid.” 


Charles M. Manly of the Curtiss Aeroplane and Motor Cor- 
poration was another who blamed America’s slow progress on 
lack of stimulus. He said: 

“We began five years ago, but we did not have the stimulus. 
The stimulus has been provided to a certain extent by the 
present war in Europe. But, unless we are going to be able to 
keep on having enough business to keep the mill grinding, the 
development is not going to be constant and steady.” 


G. H. Abel of the Thomas Brothers Aeroplane Company 
had met with the same difficulty, as appears from the follow- 
ing statement : 

“ All the men I have been associated with have had the one 
cry, and that is the lack of interest and cooperation. But, from 
this meeting it is very noticeable that there is a change of 
front coming about. With this new feeling on the part of 
everyone here that we are going forward on a better basis than 
we have gone thus far, we feel that we can make much greater 
strides. We have always been hampered by lack of coopera- 
tion.” 

Col. Squier, in charge of Aviation Section of the Signal 
Corps, U. S. A., made the following remarks telling how gov- 
ernment stimulus attempted to develop aeroplane motors 
abroad: 

“I know something about the motor difficulties abroad, where 
they have solved, or have attempted to solve their difficulties 
by an authorized national engine competition to pay a ten 
thousand pounds prize. The Navy and Army joined together 
and asked the manufacturers to compete for the prize. I got 
possession of a report on that test. It is a confidential report. 
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It gives the qualities and strength of materials, methods of 
testing, and the whole thing. It is a very serious matter to 
conduct such a competition. That competition brought Out the 
Green engine. It put England in a position to produce aero. 
plane engines. Two or three years ago she had to get he 
engines from France. When she discovered that, she developed 
an engine of her own in this way.” 

But Mr. Manly of the Curtiss Company showed that while 
this prize competition might have helped English aeronautics, 
generally, the winners of the competition were benefited only 
to a limited extent. He said: 

*“ Mention was made a little earlier today of the fact that 
England had conducted some contests and through those ¢op. 
tests had evolved the Green engine; and that that possibly 
might be a good thing in this country. The rather interesting 
thing about the Green engine is—and that is a thing I wag 
trying to see if we could not avoid over here—the Green ep. 
gine was put through the most drastic tests that I suppose 
any engine was ever put through. In. fact, the manufacturers 
were nearly broke when they got through, and when the war 
came along I understod the Green people got an order for six 
motors. In other words, the Army had progressed beyond the 
Green engine when it came time to buy in quantity.” 

DELIVERY 

Captain Bristol said: 

“The trouble we have had in the Navy in regard to the 
development of aeronautics has been principally the lack of a 
suitable motor. That has been our great trouble and we could 
not go ahead as we might have done in the development of a 
naval aeroplane if we could have gotten a motor.” 

“ What we want, gentlemen, is a motor—design and construe 
tion first consideration! We have never specified the lowest 
price, and we have not taken the lowest price bid. That is 
what I am strongly urging all the time, and if Mr. Coffin and 
the rest of you engineers can get together and get a motor, 
that is what we want. We just want a motor to go in the air 
with.” 

It was interesting that Col. Squier, representing the Army, 
did not complain of lack of motors. But Captain Bristol 
found no end of trouble. In the afternoon session he said: 

“T would like to ask some of you gentlemen present if you 
would say what in your opinion is necessary right now to pro- 
duce motors. I will say for the Navy that we can tell you 
right now what power we want; then if you will tell us how 
soon you can give us the engine, that looks to me like getting 
down to business, and that looks to my point of view like what 
we want.” 

He concluded his part of the discussion by saying: 

‘I want to get back to my question here of how to get a 
motor. I want to keep down to that. We have settled one 
thing pretty conclusively. We want a motor to run on ordinary 
gasoline. We want a self-starter. As regards the weight of a 
motor, the question was brought up as to what would be counted 
in the weight of a motor. I would say anything that would 
be required for the operation of that motor is the weight of 
it—anything that is essential to its running in the air should 
be included in the weight of it. It includes motor, water, 
circulating pump, starting gear, radiator, and so forth, and 
going a little further, we want a radio set and something to 
drive that. Some people say drive it with a rotary fan. That 
will not do. It must be run from a motor, or an auxiliary 
motor. You must have your oil and your gasoline to operate 
the motor. That must count in the weight, for a radius of 
action of, say, ten hours. It must include all the circulating 
water, oil, gas, and so forth, to run it. If you are going 
put on some kind of a big propeller, that weight has got to 
count into it. Thus, anything peculiar to your motor has got 
to count into its weight. In other words, we want to know 
the weight of the machinery that is necessary to drive that 
aeroplane. We can lift so much weight, and when we know 
how much weight the driving mechanism carries, then we will 
build a machine around it.” 


MAGNETOS 


Magnetos and the methods employed to run them were dit 
cussed and some helpful suggestions made. Mr. Souther said 
in this connection: 

“One of the Army fliers came from Mexico recently aftet 
much difficult flying. I was keen, indeed, to know from him 
first-hand what motor troubles he had, and I questioned him 
on the subject. I asked him the direct question as to what 
predominated in his mind as the most serious motor failure 
that he had exeprienced in actual service. He thought it ovet 
very carefully, and stated that the dominant failure was the 
magneto failure. We have all believed that magnetos were about 
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right. I believe that later developments will show that it was 
not the magneto itself that was at fault, particularly the 
electrical or mechanical parts of it, but rather the method by 
which it was attached to the motor and driven. The magneto 
was called up to bear shocks by unfortunate mounting or drive 
that were unnecessary. That is a thing which should be 
avoided.” 

Lieutenant W. G. Child told of the Navy air service’s mag- 
neto trouble. He said: 

“* * * we have had, of course, the same trouble, and it 
has been very serious. We have had to change magnetos very 
frequently, due principally to the shaking apart of the mag- 
netos, caused by vibration of the motors. That, of course, 
brings up the question of the balancing of parts, and having 
similar parts the same weight. 

“As we get higher horsepower in motors, it seems to me an 
advantage to have electric ignition, because we have got to 
have starters. It is probable that the electric ignition will be 
used because you save in weight by using electricity, and you 
need a hot spark at low speed. I think there are a number of 
motors developed to a sufficiently high state of reliability that 
they can be used. If magneto ignition is used, weight is saved 
by using an air starter.” 

Howard E. Coffin of the Hudson Motor Car Company of 
New York and the Naval Consulting Board also spoke of 
magneto trouble. This was his opinion: 

“Now, to go back to the magneto trouble that has been 
mentioned. There is no excuse for magneto failure on an aero- 
plane engine, other things being equal. That is, within the 
magneto itself there should be no failure in ordinary service 
such as an aeroplane is put to, because an aeroplane is not 
used so continuously as a motor truck, for instance, which is 
also fired by a magneto. A great deal of trouble develops be- 
cause the magneto is not properly mounted on the motor. No 
magneto should carry a gear directly on its shaft. We learned 
that in racing cars in 1906.” 


Henry Crane of the Crane-Simplex-Wright-Martin Com- 
pany, who brought the Hispano-Suiza motor to this country, 
thought Mr. Souther was correct, for he said: 

“I think Mr. Souther is absolutely correct on the magneto. 
One of the great sources of difficulty is the method of driving. 
The average motor car will run from seven to nine hundred, 
or a thousand revolutions, on a yearly average. The six-cylin- 
der magneto will give trouble about every six months; the four- 
cylinder much less.” 

WIRING 

Closely connected with the magneto problem is the wiring 
problem. It is clear from the discussion that much is left to 
be desired in the standard practice in wiring aeroplanes. Mr. 
Coffin in talking about wiring said: 

“The wiring in the average aeroplane is a joke. All wiring 
must be carried in metal conduits. I think the wiring of an 
automobile, or the wiring of an aeroplane, should pass ex- 
amination similar to the underwriters’ examination by the in- 
surance companies. You would not think of building a five- 
thousand-dollar garage without the underwriters passing on 
the wiring installation, yet you will spend ten thousand dol- 
lars on an aeroplane, and risk your life in it, and not take any 
precautions as to the wiring.” 


Mr. Coffin’s statement was brought out by Mr. Souther’s 
opening remarks in which he said: 

“In a recent visit to a flying camp I saw some very good 
illustrations of what not to do. I saw wiring of a careless 
hature in the planes used. In this state of the art, there is no 
excuse for such wiring. I am not saying this in harsh criticism. 
but to make the point. Defective wiring is as dangerous as a 
broken crank-shaft.” 


GASOLINE PIPING 

“Danger of accident may come from an accumulation of 
gasoline in the shape of a puddle somewhere in the structure.” 
Mr. Souther continued. “A back fire is not usually dangerous, 
unless there is a volume of gasoline present, to catch on fire 
and keep on burning. An oil pan full of gasoline will burn up 
4 motor car; a similar condition must be more dangerous in an 
aeroplane. The character of gasoline piping is, therefore, just 
as important as anything. It must not vibrate, with danger 
of falling apart. If it does, there is a catastrophe. It must not 
chafe, with resulting leaks.” 

VIBRATION 

The damaging effect of vibration upon aeronautical motors 
was mentioned and discussed. Mr. Coffin gave his verdict for 
the six and twelve cylinder types, saying: 

“The six and the twelve-cylinder machines are the only two 
types of engines which can be in a practical way freed from 
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vibrations as they should be. The six-cylinder motors have 
not been as free from vibration as they should be, but we have 
made a long step forward this year. My own concern, for in- 
stance, has spent a great deal of time on this feature alone. 

“It would very much surprise all of you gentlemen in this 
room if you would take a six-cylinder engine—the nearest 
thing to a perfect balance in the line of a motor—and drive 
that engine with an electric motor, so that the engine itself is 
not run under its own power, at speeds up to two or three- 
thousand revolutions per minute. You would be very much sur- 
prised, after you had stripped everything off that engine down 
to the crank-shaft, to find you had practically the same amount 
of noise left that you had when you started. This leads us to 
the conclusion that the principal difficulties in the gas engine 
are tied up in some way with the crank-shaft. And it does 
not make any difference how heavy we make the shaft. Adding 
weight to it will probably make the troubles worse. Many 
light shafts behave very much better in a crank-case than a 
heavy shaft.” 

Mr. Crane, who is developing an eight cylinder motor, re- 
plied: 

“As far as the question of vibration is concerned, I would 
just like to say a word to Mr. Coffin on that—I mean in answer 
to his remarks. In the aviation motor you are building a motor 
to run at full power at a certain fixed speed. You have got 
to cover every speed in a motor car, up to two or three thou- 
sand, or even higher, revolutions per minute. The conditions 
that a six or twelve-cylinder engine is required to meet in a 
motor car, the eight can meet in an aeroplane. The variations 
of torque, due to irregular firing, which are apt to be present 
in twelve or six-cylinder motors, will show more vibration, 
and cause more damage than the slight vibration of an eight, 
is simply due to its moving parts, provided the eight is other- 
wise better. The fewer the cylinders the simpler the job is.” 


Mr. MecCulla of the Packard Motor Car Company had this 
suggestion to offer one of the causes of vibration: 

“ Several weeks ago I was at a place where there was an 
aeroplane motor taken down to be overhauled. The pistons 
arrived, ready to be installed, but one piston was not within 
an ounce and a quarter of any other piston, that is, no two 
pistons were the same weight. In an automobile factory we 
hold them to equal dimensions. That aeroplane motor was 
considered a first-class motor, but the closest any one of those 
eight pistons came to another was one and a quarter ounces— 
and then people expect the magneto to stand up.” 


RELIABILITY 


Mr. Souther introduced the subject of reliability in his 
opening remarks, saying: 

“ One of the qualities demanded is stated as being reliability. 
There can be no argument about that. That quality can be at- 
tained, not by what may be called freakish methods, or by in- 
vention, but by sound engineering. Reliability does not nec- 
essarily mean anything unusually strong, as a crank-shaft, or 
an unusually strong motor as a whole. It means reliable 
wiring, for one thing and all other such details.” 


Commander Bristol condemned American motor unreliabil- 
ity, and complained that improvements the Navy suggested 
were not made by the manufacturers: 

“As regards unreliability of motors, our experience has 
been,” he said, “that nearly everything about the motors has 
broken at some time or other. It is not any one thing. We 
have communicated with designers and fliers. In some cases, 
not in all cases, we found that this magneto problem has not 
been corrected, and the gas leads that have been broken time 
and time again have not been corrected.” 


Lieutenant Child took a brighter view but endorsed his su- 
perior’s opinions as to past experiences, saying: 

“ Our experience in the Navy has demonstrated that at some 
time or other almost every part of the motor has given trouble. 
I do not think you could name a part of it that has broken at 
some time or other. But when a break has occurred, and the 
attention of the maker has been called to it, in many cases it 
has been remedied, so the per cent of casualties now is very 
much less than it used to be.” 

TESTING 


Charles H. Day, engineer and designer of the Standard 
Aeroplane Company, gave it as his opinion that motors ought 
to be tested in planes. He said: 

“ One thing I would like to make a point of is that too much 
stress cannot be put on the fact that motors should be tested 
in the planes. I have found that motors that have run satis- 
factorily on the stand will not run satisfactorily in the air, 
and I have also seen the reverse. I think the only true test is 
to test the machine in the air. I think I could point out half 
a dozen of both instances from my own experience.” 








News of the Fortnight 


The Attack on the Aviation Section 
An indictment of Major William Mitehell, U. S. A., 
sistant to the officer in charge of the Aviation Section of the 
Signal Corps, was presented to Secretary of War Baker last 


as- 


September. Major Mitchell was charged with being an ob- 
structionist of aeronautical progress, with issuing orders 


without authority, with inefficiency and neglect of duty and 
with disrespect for the organized militia. The character of 
the allegations was such that Secretary Baker took charge of 
their investigation personally, and his report, which has just 
been published, states “that the allegations have not been 
substantiated even in the slightest degree.” 

The crux of the controversy seems to lie in the question of 
the proper expenditure of the large Congressional appropria- 
tion, and especially that part of it which is to be devoted to 
National Guard units. 

It seems unfortunate that through some misapprehension 
the Aero Club of America should have come to loggerheads 
with the Aviation Seetion of the Signal Corps. 

The Aero Club of America played an important part in 
securing the $13,281,666 which Congress appropriated. It is 
their understanding that $9,640,800 should be devoted to the 
National Guard. The army officers maintain that the appro- 
priation of $13,281,666 came to them practically without re- 
strictions, and that it is their duty to spend it in whatever 
way seems best to them to build a real American Air Service. 

As was pointed out by one of the officers of the Aviation 
Section in an interview published in the last issue of AVIATION 
AND AERONAUTICAL ENGINEERING, success with the National 
Guard depends upon having trained units able to take the 
field as units as well in aviation as in cavalry, infantry or 


artillery work. Provision has been made so that any state 
which seriously desires an Aero Company can get one. The 


army men maintain that an Aero Company is unlikely at any 
time to be of service to a state except in so far as it forms 
part of the effective fighting forces of the United States. 

If the object in building our air fleet is to get fliers for the 
United States Army who ean be of use in case of war, then it 
is the Federal Government’s duty to train those fliers as Fed- 
eral Reserve officers. Under the language of the bill, the Avi- 
ation Section of the Signal Corps has power to train an un- 
limited number of Reserve Military Aviators with the rank 
of First Lieutenant, and, as fast as applications are received 
for training in this grade, the applicants will be examined for 
instruetion. Persons wishing to apply should communicate 
with the Officer in Charge of the Aviation Section, War De 
partment, Washington, D. C. 


Navy Abandons Pusher: 

It is reported that the Pensacola Aeronautie Station has 
abandoned the use of open type pusher seaplanes for school 
purposes. A recent order for thirty machines from the Curtiss 
Company will furnish the station with additional equipment. 
These are to be of the traction type biplane. 


Chicago-New York Non-Stop Flight Projected 

Victor Carlstrom is making preparations to attempt a flight 
from Chicago to New York between sunrise and sunset in a 
Curtiss 160 horsepower VX motored tractor biplane of the 
R4 type. The New York Times is sponsor for the flight, hay 
ing made arrangements with the Post Office Department for 

Carlstrom to carry a limited quantity of mail. 
CARLSTROM’S 


INTENDED ROUTI 


Carlstrom intends to skirt the lower end of Lake Michiga: 
and then cut straight across country to Cleveland. For the 
latter half of this part of his trip he will have the shore line 
of Lake Erie to guide him, but the first part, aeross Indiana. 
must be made by the compass alone. After Cleveland he will 
again forsake the line of the lake shore and eut straight across 
to the neighborhood of Jamestown, N. Y., thence due east a 
little north of the Pennsylvania line over Elmira and Bing 
hamton. At the latter city he will turn off to the southeast 
and fly over Port Jervis and Paterson, and then, swinging 
~astward again, he will come out over the Hudson in the neigh- 
borhood of the Fort Lee Ferry, and will fly along Rivetside 
Drive to the finish point of his route, which will probably be 
Governors Island. The finish of the flight may thus be wit- 


nessed by New Yorkers from Riverside Drive and from roo 
all over the city. 

It is expected that if winds are favorable, the flight wij 
oceupy about ten hours. The distance is about 900 milg 
Carlstrom expects no trouble from his abandonment of the 
obvious course of following one of the direct railroad lines, 


FUEL THE BIG PROBLEM 

“The question of a flight from Chicago to New York with. 
out stopping,” he said, “is, of course, chiefly a question of fyg, 
An immense quantity of gasoline must be carried, and obviously 
the most direct route, other things being equal, is the best, Bu 
by bearing to the north as far as the line from Jamestown ty 
Binghamton I shall avoid most of the mountainous country, 
which makes the last half of the trip the more difficult part of 
the problem. 

“T expect to fly at an altitude of perhaps 6,000 to 8,000 fee 
At this height one, of course, has a view over an immense extent 
of country. [If the weather is clear Mr. Carlstrom will be able 
to see from SO to 110 miles all around him.] Probably I shai 
not be out of sight of the lakes very long doing the first half 
of the trip. I expect to make the voyage by map and compass, 
and shall rely on the drift indicator to keep me from being 
turned out of my course by the wind. In fact, the wind ought 
to be of considerable assistance. At a height of 6,000 or 80% 
feet it is possible to count on a westerly wind with more cop 
fidence than at lower levels.” 

Glenn H. Curtiss, president of the Curtiss Aeroplane Con. 
pany, which is arranging the trip for The Times, has asked 
the War Department for the use of the army aviation field at 
Chieago as a starting poimt and for Governors Island as 4 
finish. 


Sturtevant Clippings 


Press reports state that the United States War Department 
has ordered four combination land-and-water aeroplanes from 
the Sturtevant Aeroplane Company of Jamaica Plain, Mas. 
The spars and main ribs are to be constructed of steel. They 
are to have a wing spread of 50 feet and a capacity of two 
persons in addition to six hours’ fuel and equipment. The 
power will be furnished by an eight-eylinder, 140-horse-power 
Sturtevant motor, turning a 10-foot propeller. The design 
ealls for means for a quick interchange from pontoons to 
wheels. 

Two 135-horse-power battleplanes have been shipped from 
Boston to San Diego by the company. The aeroplanes are th 
most powerful yet sent and will be used as advanced training 
machines. It is hoped that the constant and severe work whith 
the machines will be given will give a thorough practical tet 
of the effect of vibration upon aeroplanes built with sted- 
girder construction. 

The company is perfecting a monoplane speed-scout with 
about 200 square feet of supporting surface and a 140-hore 
power motor, according to A. J. Philpott, of Boston. Th 
machine is stored at the big hangar of the Atlantie Aviation 
Field, Squantum, Mass., which was used at the time of the avie 
tion meets in 1910 and 1911. Tests have also been made ther 
of the convertible land-and-water machine designed for the 
United States Navy. 

Books 


Authoritative Aeronautic 


A list of books on aeronautieal subjects which the Chie 
Signal Officer desires to purchase is published herewith. lt 
contains the titles of books which the army approves ad 
which may, therefore, be regarded as authoritative at least B 
parts. Together with the First Annual report of th 
National Advisory Committee for Aeronautics, they make quilt 
a complete aeronautical library. The list follows: 


some 


‘Aircraft in Warfare,” Lancaster. 
‘Military Aeroplanes,” Loening. 
* Air Serews,” Rincb. 


‘Aeroplane Design,” Barnwell, 

* Aeroplane in War,” Grahame White & Ilarper. 
‘Aircraft in War,” Spaight. 

‘Flying,’ Humel & Turner, 

‘The Aeroplane,” Grahame White & Harper. 
‘Plight Without Formulae,” Duchene, 

‘All the World’s Aircraft,” Jane. 

‘Practical Aeronautics,” Hayward. 
‘Romance of Aeronautics,’ Turner. 

‘Design of Aeroplanes,” Judge. 

“Aviation Pocket-book, 1916," Mattes. 

* Learning to Fly,” Grahame White & Harper. 
“ Over the Front in an Aeroplane,” Pulitzer. 
‘Aero Engines,”’ Burls. 


* Aireraft in War and Peace,”” Robson. 
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October 15, 1916 


Dinner to Glenn L. Martin 


Upon the occasion of Glenn L. Martin’s farewell to Cali- 
fornia last week, a dinner was given in his honor at the Los 
Angeles Athletie Club. 

Two officers from the United States Aviation Station at 
North Island, San Diego, Cal., were guests at the banquet. 
These were Colonel W. A. Glassford, commanding the station, 
and Lieutenant H. A. Dargue, who flew over from North 
Island in a Martin seaplane. The 125 miles were covered in 
one hour and fifty minutes. 

Joseph B. Seott acted as toastmaster. After a brief eulogy 
of Mr. Martin’s achievements in the development of aero- 
nauties he proposed his health. In response to the toast, Mr. 
Martin described the rapid development of flying machines 
from the rare and crude aeroplanes which would fly about 
ten minutes to those, which Mr. Martin said, he is turning 
out at the rate of one every four days, and which will carry 
460 pounds of useful load. Mr. Martin “ dipped into the 
future” to announce that he has completed plans for a ma- 
chine to carry fifteen passengers a distance of 1000 miles at 
arate of 100 miles an hour. 

Colonel Glassford, Lieutenant Dargue and G. E. Stephen- 
son of the Santa Ana, Cal., Register also made addresses. 





The New Eaton Hydroaeroplane 
A large hydroaeroplane, designed and built by Warren 
§. Eaton, was launched recently at Classon’s Point, N. J. 
The plane was built for approval by the United States Navy, 
and designer Eaton purposes to fly it to Washington. On the 














Central News Photo Service. 


Warren 8. Earon’s New HyproarROPLANE 

day of its launching the machine turned turtle on account of 
the high wind that was blowing. The plane has a top plane 
of 73 feet spread, and, according to her designer, the two 90 
horsepower engines that supply the motive power give it a 
lifting power of 4600 pounds. 





Work Is Progressing on the Mt. Clemens Field 
,_ the aviation field at Mount Clemens, Mich., planned by the 
Packard interests of Detroit, is assuming definite shape. <A 
large acreage has been acquired between Mount Clemens and 
Lake St. Clair, and workmen have been kept busy during the 
summer removing buildings, trees and fences. The whole field 
will be plowed and leveled off and laid out with cement roads. 


Examinations for Aviation Reserve Corps 
According to a Washington, D. C., dispatch, examination of 
candidates for appointment to the aviation reserve corps 
shortly will be held in that city, San Diego, Cal.; Mineola, 
N. Y., and Chieago. It is planned to employ a number of 
officers and enlisted men of the reserve corps on active duty 
in time of peace as well as in war time, because the authorized 


strength of the regular army aviation section is inadequate for 


the formation of the aeroplane and balloon organizations re- 
quired. 

Much interest is being taken in the reserve corps among 
aviators, and it is expected that a large number of candidates 
will take the examination. 
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Cords are Safest 


Maximum cushioning ability with 
minimum weight, plus extra 
strength, are the dominating fea- 
tures of Goodyear Cord Tires for 


Aeroplanes. 


And these features are exclusive to 
these tires, for Goodyears are the 
only cord tires made for air 
machines. 


There are from 4 to 6 cord layers in 
this Goodyear cord construction. 


That means extreme reinforcement, 
remarkable shock absorbing qual- 
ities, quicker get-away. 

These tires are double tube clinchers, 
in various sizes up ro 26x 5 inches. 
The Goodyear Rim,. light and 


strong, is made to fit these tires. 


We make everything in rubber for 
the aeroplane and balloon. Send 
us your requirements. 


The Goodyear Tire & Rubber Co. 
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Chicago Has United States Aviation Station 


Capt. J. C. Morrow, Signal Corps, U. S. A., in charge of 
aviation in the central department, has completed arrange- 
ments for the army to use the field of the Aero Club of Illinois 
for one of its training stations. 

“By an arrangement with the Aero Club of Illinois,” Captain 
Morrow said, “the United States will use the club’s aviation 
field at Ashburn, twelve miles from Chicago, for one of its three 
aviation schools. The other two schools are at San Diego, Cal., 
and Mineola, Long Island, N. Y. The school at Ashburn will 
be known as the United States Aviation Station. 

“Two Curtiss tractor aeroplanes, to be used in instructing 
students, have been received,” continued Captain Morrow, “ and 
two more are expected daily. The students will be enrolled in 
the reserve corps when proficient.” 

It is the intention of the Aviation Section of the Signal 
Corps, U. S. A., to establish more aviation stations as fast as 
they are needed by applications for enlistment in the Aerial 
Reserve Corps. 














(C) Underwood & Underiwood, 


Mr. and Mrs. A. 8. Heinrich in the twin-motored tractor bi- 
plane which Mr. Heinrich designed and built for the At- 
lantic Aircraft Company. Mrs. Heinrich is seated in the 
front seat, behind the “ Belgium Rattlesnake,” as the Lewis 
machine gun is called abroad. A bomb is attached underneath 
the fuselage. 

Frequent flights are being made in this machine, which is 
said to climb very rapidly, to have a very flat, gliding angle, 
and to land at comparatively low speed. 


National Advisory Committee for Aeronautics 


The annual meeting of the National Advisory Committee for 
Aeronautics was held in the offices of the committee on Octo- 
ber 5. The following members were present: Prof. W. F. Du- 
rand; Captain Mark L. Bristol, U. S. N.; Dr. Charles D. Wal- 
cott; Prof. John F. Hayford; Dr. S. W. Stratton; Prof. 
Charles F. Marvin; Lieut.-Col. Geo. 0. Squier, U. S. A.; and 
Naval Constructor H. C. Richardson, U. S. N. The committee 
considered the work that had been accomplished during the 
past year, and inaugurated a program of work for next year. 

AN AERIAL MAIL SERVICE 

Hon. Otto Praeger, Second Assistant Postmaster-General, 
attended the meeting and informed the committee of the ef- 
forts of the Post Office Department to inaugurate an aerial 
Postal service, and of the difficulties encountered. As a result 
of this visit it appears that the Advisory Committee can be of 
considerable assistance in attacking the problem, and sub- 
committees of the Post Office Department and the National 
Advisory Committee for Aeronautics will at once proéeed to 
take up the matter. 

One of the most important objects accomplished by the com- 
mittee during the past year has been the development of co- 
Operation, through its Subcommittee on Motive Power, with 
the Society of Automobile Engineers. This latter society has 
become sufficiently interested in the subject to appoint a sub- 
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Aeroplane Linen 


Used by the BRITISH GOVERN- 
MENT in their Air Service; also 
by the UNITED STATES 
GOVERNMENT - and 
Large Aeroplane 
Manufacturers 


-O- 


Large stocks on hand 


Samples and specifications sent on application 


Robert McBratney & Company 


Linen Manufacturers & Importers 
121-123 Franklin Street, New York 











CELESTRON 


Aeroplane Cloth Varnishes 


Made from Cellulose Acetate 
NON-INFLAMMABLE base 


CELESTRON 
SHEETS and FILMS 


Transparent — NON-INFLAMMABLE — Waterproof 


Manufactured by 


Chemical Products Company 


93 Broad Street - Boston, U.S. A. 





Manufacturers of Cellulose Acetate for nearly 15 years 
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committee to act with the Advisory Committee in advance of 
a proposed change in the organization of the Society of Auto- 
mobile Engineers, which will result in the extension of the work 
of that society to cover aeronautics. 

This proposed reorganization is largely due to the action of 
the Advisory Committee in inviting the representatives of the 
principal aeronautic engineer designers to appear at a meeting 
of the committee held in the Smithsonian Institution on June 
8. Already valuable results have been accomplished in the 
standardization and development of aeronautic engines and 
accessories, and it is believed that through the lawful co-orer- 
ation thus inaugurated, a very considerable advance in aero- 
nautie engine construction and design may be looked for dur- 
ing the coming year. 


REPORTS TO BE ISSUED 

During the past year the committee has obtained a number of 
valuable reports on various subjects of interest in aeronautics, 
which reports will be embodied in the annual report of the 
committee. In order to avoid the delay which would otherwise 
be involved, due to the necessity of the committee submitting 
its report to Congress, the several reports will be issued sep- 
arately by the committee at the earliest practicable date. 
These reports will cover the following subjects: 

Report No. 8.—General Specifications for Aeronautic 
Instruments. 

Report No. 9.—Aeronautical Nomenclature. 

Report No. 10.—Gasoline Carburetor Design. 

Report No. 11.—Exhaust Muffler for Aeronautic Engines. 

Report No. 12.—The Physies of the Air. 

Report No. 13.—Experimental Researches on the Re- 
sistance of Air. 

Report No. 8 has already been published and issued by the 
committee. Report No. 9, on the subject of aeronautical no- 
menclature, deals with the terms which are new and peculiar 
to the science and art of aeronautics, and is intended to elim- 
inate the confusion which has already resulted from the adop- 
tion and application of many new terms which have already 
been evolved in the past few years of the active practice of 
aeronautics. The committee finds that the interest in aero- 
nauties has grown tremendously during the past year, and is 
pleased to note that Congress, in its appropriations for the 
War and Navy Departments, has recognized the value of the 
new service. 

At the annual election of officers, the following were elected 
to serve for the ensuing year: 

Chairman, Prof. W. F. Durand. 

Secretary, Naval Constructor, H. C. Richardson, U. 8S. N. 

EBeecutive Committee: 
Capt. M. L. Bristol, U. S. N. 
Prof. Joseph S. Ames, 


Lt. Col. G. O. Squier, U. 8S. A 
Naval Constructor H. C. Richardson, U. 


Dr. Chas. D. Walcott, 
Dr. S. W. Stratton, 
Prof. M. I. Pupin, 


Prof. Chas. F. Marvin, 8. N 


Because of the late date of the passage of the appropriation 
for this year, the committee is just getting under way to earry 
on the extensive work provided for in the appropriation, and 
before the end of the fiseal year expects to have this work well 
in hand. 





Requirements for Exhibition and Military Motors 

Roy Laird, one of De Lloyd Thompson’s pupils, has ex- 
plained that aeroplane motors for exhibition flying do not have 
to meet the same requirements as military aeroplane motors. 
In an interview published in the Grand Junction, Colo., News, 
he said: 

“It would be just as much of a joke for exhibition aviators 
to offer their trick flying aeroplanes to the government as it 
would be for the owners of thoroughbred race horses to offer 
them to pull wagon trains over deserts and mountains. They 
would be useless—yes, worse than useless. 

“My biplane motor is good for 15 minutes’ rapid fire aerial gym 
nastics, and its motor is tuned to go at top speed for that lengil 
of time. The motors we use in our voyages in the clouds aré 


tuned always to the concert pitch and would not last an hour 
in army scouting or other army flying work. 

“Just as soon as the government gets enough planes of tie 
right sort for its own aviators, I am confident it will stimulate 
the interest of the nation’s most famous trick fliers in our 
national defense, and one and all will quickly join the reserve 
corps if they do not belong to the regular service.” 
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Eastern 


Flying School 


Conducted at 


Sheepshead Bay Speedway, N. Y. 
AERO CLUB LICENSE GUARANTEED 


Flying instruction given students by competent Aviator, 
daily and Sunday, between sunrise and sunset. 120 H. P. 
motored EASTERN Military Tractor Biplane, equipped with 
dual controls, used. 


All students are permitted to attend factory daily or three 
evenings a week to receive training in aeroplane design and 
construction and to become familiar with gasoline motors, in 
order to become competent aviators. 


Information on request 


EASTERN AEROPLANE COMPANY, Inc. 


Telephone Cable Address 
sph 1251 DeKalb Avenue Sable Address 
Bushwick BROOKLYN, N. Y. New York 











Tests of E. S. Draper’s Burgess Seaplane 
The Burgess Company has made a series of tests of the 
machine purchased by E. S. Draper. The motor is a Curtiss 
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OXX-2, 100 horsepower. The tests were witnessed and verified 
by Lieuteuant Gillespie, U. 8S. N., who was the observing pas- 
senger. 
Weights: 
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The Condor Aero Company to Build Aeroplanes 

A. R. Grant, a director of the Condor Aero Company of 
Buffalo, has announced that the company would build a plant 
in which to manufacture aeroplanes at North Tonawanda, 
N. Y. The company, which was recently incorporated with a 
eapital stock of $5,000,000, will start within 30 days to build 
flying machines. Max Near and Valentine Beuttner of Buffalo 
designed the aeroplane that will be manufactured. 

These are the officers of the company: President, William 
J. Hines; vice-presidents, Max Near and Valentine Beuttner; 
secretary, George A. Cotton; treasurer, William J. Wright. 
The directors are A. R. Grant, Douglas Beckwith, E. L. Moses 
and Horace D. Hunt. The site which the company will oc- 
eupy in the Walck road contains 28 acres. 





IT IS REPORTED THAT— 


Tests of the wireless telegraph and telephone set invented by 
Dr. Lee de Forest for application to aeroplanes, as well 
as of the new aeroplane stabilizer invented by J. W. 
Macy, are being made at the United States Army Avia- 











Photo by Aero News Service. 


J. W. Macy 


tion Station at Mineola, L. I. At one of the recent tests, 
the stabilizer was fitted to a Martin biplane, and the ma- 
chine was piloted by Sergeant W. C. Ocxer, U. 8. A. 
The test is said to have been successful. 

Kirrin Rockwe.u of Atlanta, Ga., lost his life fighting for 
France when his aeroplane was shot down in an air duel 
with a German flier over Alsace, falling within the French 
lines. Before joining the American flying corps of France 
he was a resident of Atlanta and was a member of an ad- 
vertising agency. He was first mentioned in the French 
dispatches May 21 for bringing down a German aero- 
plane near Hartmanns-Weilerkopf. His third victim was 
dropped while he was flying with Bert Hall, an American, 
and his fourth while he was flying alone over Verdun. 

Joun Loerscuer of Dubuque, Iowa, is said to be making daily 
flights, in an aeroplane of his own construction, at the 
Park Life grounds at Zollicoffer’s Lake, near Dubuque. 
In its first test flight, the machine is said to have attained 
an altitude of 1800 feet and remained in the air twenty- 
three minutes. 

Aviator Brown is filling engagements at county fairs in New 
York and neighboring states with his gyromotored 90 
horse-power two-seated tractor biplane. 

Fred De Kor, aviator, was fatally injured at Bethany, Mo., 
when he lost control of his biplane and fell only 100 feet 
on top of the grandstand at the fair grounds. The tricky 
currents immediately above the grandstand, together with 
the bumpy atmospheric conditions, probably caused De 
Kor, who was an expert looping specialist, to lose control. 

Lewis GerstoN was under contract to appear daily and 
nightly at the Utah State Fair in Salt Lake City, Utah, 
from September 30 to October 7. 

Capt. Frank E. Goopricu of Hallowell, Me., a member of the 
sritish Royal Flying Corps, was killed in action on Sep- 
tember 12 somewhere in France. 
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For Effective Illumination of 
Instruments for Night Flying | 


TREAT YOUR 





Compasses Aneroids 
Altimeters Oil Gauges 
~ Anemometers 
~ 
Statoscopes Monometers 


Clinometers Nees AT aio Clocks 


with the only genuine self-luminous 
compound showing high luminosity at 
reasonable prices 


We will illuminate cone of your own instru- 
ments without charge if you will send it to us. 


RADIUM LUMINOUS MATERIAL CORPORATION 
55 LIBERTY STREET, NEW YORK 


Sample of material sent on request 














Courtrai Manufacturing Company's 
Pure Irish Linen Aeroplane Cloth 


Best, Strongest and Lightest on the Market. 
Large Stock. Immediate Delivery. 
Government Standard. 


Samples, Specifications and Prices Fromptly Furnished. 
Sole Agent in U. S. 
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RSHIP 


A highly specialized journal devoted exclusively to the com- 
mercial motor vessel. A current record of experimentation and 
practice in motorships, submersibles, auxiliaries, Diesel and 
surface ignition engines, ete.. Authoritative information and 
technical articles gathered from all parts of the world. No 
one interested in the diverse phases of the development of the 
internal combustion marine motor and the motor vessel should 
overlook being a regular subscriber to this valuable publication. 
Subscription, $3 per year; foreign, $3.50. 








SourH Ferry BUILDING, NEw Yor«K CITy. 
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Monoplanes 





Sea Planes 





GENERAL AERONAUTIC COMPANY 


A New Jersey Corporation 


MANUFACTURERS OF 


Aeronautical Engines 





Biplanes 
Flying Boats 





New York Office 
110 West Fortieth Street 


NEW YORK CITY, N. Y. 





Main Office of the Company 
Trust Company Building 


BLOOMFIELD, N. J. 








Classified Advertising 


10 cents a word, minimum charge $2.00, payable in advance. Posi 
tions Open or Positions Wanted advertisements, no charge (20 words). 
Address replies to advertisements with box numbers, care of AVIATION 
AND AERONAUTICAL ENGINEERING, 120 West 32d Street, New York. 


AGENTS wanted in every city for AVIATION AND AERONAUTI- 
CAL ENGINEERING. An especially liberal offer is open for the 
months of September and October. Address Circulation Mana 
gers, AVIATION AND AERONAUTICAL ENGINEERING, 120 West 32d 
St., New York. 


$635 gets 6-cylinder 85 horsepower Aeromarine motor taken 
for debt. Identical with motor used by Art Smith. Double 
oiling system. 2 independent magnetos. In excellent condition ; 
recently overhauled at Aeromarine factory. Address, Box 6. 





YOUNG MAN experienced on aerial engines seeks position 
with reliable concern manufacturing Aircraft. Wants instruc 
tion in flying. Address, Box 47. 


YOUNG MAN with good habits, machinist, desires position 
with reliable aeroplane company, to learn aviation and become 
aviator. Address Box 21. 





YOUNG MAN desires position with aeroplane company to 
learn aviation; understands gas engines; is a mechanic. A: 
dress, Box 32. 


ENERGETIC YOUNG MAN desires position with aeroplane 
company to learn aviation and know all parts of aeroplanes. 
Address, Box 24. 


FOR SALE—Single passenger training biplane, equipped 
with 3 cylinder 35 H. P. Anzani motor. Motor and plane both 
brand new. Ideal equipment for beginner to use as penguin 
or for short flights. Can be seen at U. S. Army aviation field 
at Mineola. Property of 1st Aero Company. U. S. Govern- 
ment desiring to standardize equipment for school work did 
not take over this plane, which is in perfect condition. Ad- 
dress Box 5. 


HOW TO UNDERSTAND AEROPLANES, by 8S. L. Walkden. 
Fourth edition, enlarged. Contains exclusive matter. 40,000 
sold. 125 pages, 88 figures and illustrations. Price $1.00 post 
paid. W. E. Walkden, 29€9 Fifth St.. San Diego, Calif. 

















Aeromarine 


Plane & Motor Co. 


Aeroplanes ana Motors 





New York Office: Times Building 


Telephone, Bryant 6147 




















EXCELSIOR PROPELLERS 


The propeller without an equal. They are superior to 
any propeller produced. They are used extensively by 
all the leading Aviators. Large stocks and prompt 
shipments. NO GRADES. THE BEST AT THE 
SAME PRICE FOR ALL. BOOKLETS FREE. 


EXCELSIOR PROPELLER COMPANY 


ST. LOUIS, MO. 
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MILITARY TRACTOR BIPLANES 


School machines equipped with duplicate (Dep) control if desired. 
We are prepared to execute orders according to specifications or furnish machines of our own 
design, already demonstrated and tried out. One or two machines usually on hand for prompt 


delivery. 
EMPIRE STATE AIRCRAFT CORPORATION 
30 East 42nd Street Telephone, Murray Hill 482 New York City 

















ONE YEAR—24 ISSUES—ONE DOLLAR 


AVIATION AND AERONAUTICAL ENGINEERING 


The 24-Part COURSE IN AERODYNAMICS AND AERO- 
PLANE DESIGN, by the Instructors in Aeronautics in the Massa- 
chusetts Institute of Technology. 


SPECIAL TECHNICAL ARTICLES written by tke leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 


POPULAR AERONAUTICAL ARTICLES in Every Issue, I]lus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 


All the REAL NEWS of the Industry and of the Aviators presented 


in Condensed and Attractive Form. 


The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 


By sending one dollar to-day you can secure the 
full course beginning with the first part. 


THE GARDNER, MOFFAT COMPANY 


120 West 32d St., New York 














THE WILLIAMS PRINTING COMPANY, NEW YORK 
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STANDARD | 
AEROPLANES AND HYDROAEROPLANES 


CHAS. H. DAY, Designer 























THE STANDARD MODEL H3 TRACTOR 


Army and Navy orders now being filled as the 
result of official inspection of factory and products 


STANDARD TRACTOR BIPLANES 
STANDARD HYDROAEROPLANES 


Single and Twin Motored Types _ offered 
on the basis of results and not expectations 


STANDARD AERO CORPORATION 


OF NEW YORK 




















EXECUTIVE OFFICES FACTORY 
Woolworth Building, New York Plainfield, New Jersey 












































